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Abstract

The National Health and 
Nutrition Examination Survey: 
Sample Design, 1999-2006
by L ester R. Curtin, Ph.D., N a tional C enter fo r  H ealth  Statistics; 
Leyla  K. M ohadjer, Ph.D., Westat; Sylvia M. D ohrm ann, M .S., Westat; 
Jill M. M ontaquila, Ph.D., Westat; D eanna K ruszan-M oran, M.S., 
N ational C enter fo r  H ealth  Statistics; L isa  B. M irel, M .S., N ational 
C enter fo r  H ealth  Statistics; M argaret D. Carroll, M .A., M.S.P.H., 
N ational C enter fo r  H ealth  Statistics; R osem arie H irsch, M .D.,
M.P.H., N a tional C enter fo r  H ealth  Statistics; Susan Schober, Ph.D., 
N ational C enter fo r  H ealth  Statistics; C lifford L. Johnson, M.S.P.H., 
N ational C enter fo r  H ealth  Statistics

Background
Data collection for the National 

Health and Nutrition Examination 
Survey (NHANES) comprises three 
levels: a household screener, an 
interview, and a physical examination. 
The primary objective of the screener is 
to determine whether any household 
members are eligible for the interview 
and examination. Eligibility is 
determined by the preset selection 
probabilities for the desired 
demographic subdomains. After 
selection as an eligible sample person, 
the interview collects person-level 
demographic, health, and nutrition 
information as well as information about 
the household. The examination 
includes physical measurements, tests 
such as eye and dental examinations, 
and the collection of blood and urine 
specimens for laboratory testing.

Objectives
This report will first describe the 

broad design specifications for the 
1999-2006 survey including survey 
objectives, domain and precision 
specifications, operational requirements, 
sample design, and estimations 
procedures. Details of the sample 
design are divided into two sections. 
The first section (NHANES 1999-2001 
Sample Design) broadly describes the 
sample design and various design 
changes during the first three years of 
the continuous NHANES (1999-2001). 
The second section (NHANES 
2002-2006 Sample Design) describes 
the final sample design developed and 
applied for 2002-2006. Weighting and 
variance estimation procedures are 
presented in the same manner; 
however, to correspond to the public 
data release cycles, the weighting and 
variance sections are separated into 
those used for 1999-2002, and those 
used for 2003-2006. Much of this 
report is based on survey operations 
documents and sample design reports 
prepared by Westat. Documentation of 
the survey content, procedures, and 
methods to assess nonsampling errors 
are reported elsewhere.

Keywords: sampling • weighting • 
variance estimation

Background
T h e  N a t io n a l  H e a lth  a n d  N u t r i t io n  

E x a m in a t io n  S u rv e y  ( N H A N E S )  is  o n e  

o f  a se r ie s  o f  h e a lth - r e la te d  p ro g ra m s  

c o n d u c te d  b y  th e  C e n te rs  f o r  D is e a s e  

C o n t r o l  a n d  P re v e n t io n ’ s N a t io n a l 

C e n te r  f o r  H e a lth  S ta t is t ic s  ( N C H S ) .  A  

u n iq u e  fe a tu re  o f  th is  s u r v e y  is  th e  

c o l le c t io n  o f  p h y s ic a l  e x a m in a t io n  d a ta  

fo r  a n a t io n a l ly  re p re s e n ta t iv e  s a m p le  o f  

th e  re s id e n t c iv i l ia n  n o n in s t i tu t io n a liz e d  

U .S . p o p u la t io n .  T h e  s u rv e y  c o n s is ts  o f  

q u e s t io n n a ire s  a d m in is te re d  in  th e  h o m e  

fo l lo w e d  b y  a s ta n d a rd iz e d  p h y s ic a l  

e x a m in a t io n  in  s p e c ia l ly  e q u ip p e d  

m o b i le  e x a m in a t io n  c e n te rs  (M E C s ) .

N H A N E S  I ,  th e  f i r s t  c y c le  o f  

N H A N E S ,  w a s  c o n d u c te d  f r o m  1971 

th r o u g h  1 9 7 5 . T h e  s e c o n d  c y c le  

( N H A N E S  I I )  w a s  c o n d u c te d  f r o m  1 9 7 6  

th r o u g h  1 9 8 0 . A lth o u g h  N H A N E S  I  an d  

N H A N E S  I I  e a c h  e x a m in e d  m o re  th a n

20,000 in d iv id u a ls ,  th e  re p re s e n ta t io n  o f  

th e  m in o r i t y  p o p u la t io n  in  th e  s a m p le  

w a s  n o t  la rg e  e n o u g h  to  p e r m it  a d e q u a te  

e s tim a te s  o f  th e  h e a lth  s ta tu s  o f  

M e x ic a n - A m e r ic a n ,  C u b a n -A m e r ic a n ,  o r  

P u e r to  R ic a n  p e rs o n s , o r  e v e n  th e  th re e  

g ro u p s  c o m b in e d .  T h e  o b je c t iv e  o f  th e  

H is p a n ic  H e a lth  a n d  N u t r i t io n  

E x a m in a t io n  S u rv e y  ( H H A N E S ) ,  

c o n d u c te d  f r o m  1 9 8 2  th r o u g h  1 9 8 4 , w a s  

to  p ro d u c e  e s tim a te s  o f  h e a lth  a n d

n u t r i t io n a l  s ta tu s  fo r  th e  th re e  m a jo r  

H is p a n ic  s u b g ro u p s  th a t  w e re  

c o m p a ra b le  w i t h  th e  e s tim a te s  a v a ila b le  

fo r  th e  g e n e ra l p o p u la t io n .  N H A N E S  I I I  

w a s  th e  s e v e n th  in  a s e r ie s  o f  s u rv e y s  

c o n d u c te d  b y  N C H S  s in c e  1 9 6 0  u s in g  

h e a lth  e x a m in a t io n  p ro c e d u re s , a n d  th e  

t h i r d  to  in c lu d e  a n u t r i t io n  c o m p o n e n t.

I t  w a s  f ie ld e d  f r o m  1 9 8 8  th r o u g h  1 9 9 4 . 

D e ta i ls  o n  th e  ta rg e t p o p u la t io n s ,  s a m p le  

d e s ig n s , a n d  d a ta  c o l le c t io n  p ro c e d u re s  

fo r  th e s e  p r e v io u s  h e a lth  e x a m in a t io n  

s u rv e y s  h a v e  b e e n  d e s c r ib e d  in  p r e v io u s  

re p o r ts  ( 6 - 1 3 ) .

N H A N E S  w a s  a g a in  f ie ld e d  in  1 9 9 9 , 

a n d  in  th e  t r a d i t io n  o f  th e  p a s t n a t io n a l 

s u rv e y s  i t  c o n t in u e s  to  b e  a k e y s to n e  in  

p r o v id in g  c r i t ic a l  a n d  u n iq u e  

in fo r m a t io n  o n  th e  h e a lth  a n d  n u t r i t io n a l  

s ta tu s  o f  th e  U .S .  p o p u la t io n .  T h is  

in fo r m a t io n  is  e s s e n tia l f o r  e s t im a t in g  

th e  p r e v a le n c e  o f  v a r io u s  d ia g n o s e d  a n d  

u n d ia g n o s e d  d ise a se s  a n d  c o n d it io n s ,  

e x a m in in g  th e  d if fe re n c e s  in  d ise a se  

p re v a le n c e , a n d  d e v e lo p in g  h e a lth  

p o lic y .  N H A N E S  p r o v id e s  in fo r m a t io n  

to  m o re  th a n  a d o z e n  in d iv id u a l  

a g e n c ie s  a n d  re f le c ts  c o o r d in a t io n  w i th in  

th e  U .S .  D e p a r tm e n t  o f  H e a lth  a n d  

H u m a n  S e rv ic e s  ( H H S )  in  th e  c o l le c t io n  

o f  d i r e c t  p h y s ic a l  m e a s u re m e n t d a ta .

T h e  d if fe r e n c e s  in  th e  s a m p le  s ize s  

a n d  s a m p le  d e s ig n s  fo r  th e  f i v e  c y c le s  

o f  N H A N E S  a n d  f o r  H H A N E S  s h o u ld  

b e  c o n s id e re d  w h e n  c o m p a r is o n s  a re
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m a d e  a c ro s s  v a r io u s  N H A N E S  s u rv e y s . 

F o r  e x a m p le ,  n o te  th a t  u n t i l  N H A N E S  

I I I ,  th e  H A N E S  s u rv e y s  d id  n o t  in c lu d e  

p e rs o n s  a g e d  7 5  a n d  o v e r  a n d  th a t 

N H A N E S  I  a n d  N H A N E S  I I  d id  n o t  

o v e rs a m p le  H is p a n ic  p e rs o n s . T h e  

s a m p le  d e s ig n  p a ra m e te rs  fo r  th e  f iv e  

N H A N E S  s u rv e y s  a re  c o m p a re d  in  

T a b le  A .

Introduction
D a ta  c o l le c t io n  fo r  N H A N E S  

c o m p r is e s  th re e  le v e ls :  a h o u s e h o ld  

sc re e n e r, an in te r v ie w ,  a n d  a p h y s ic a l  

e x a m in a t io n .  T h e  p r im a r y  o b je c t iv e  o f  

th e  s c re e n e r is  to  d e te rm in e  w h e th e r  a n y  

h o u s e h o ld  m e m b e rs  a re  e l ig ib le  fo r  th e  

in te r v ie w  a n d  e x a m in a t io n .  E l i g i b i l i t y  is  

d e te rm in e d  b y  th e  p re s e t s e le c t io n  

p r o b a b i l i t ie s  f o r  th e  d e s ire d  

d e m o g r a p h ic  s u b d o m a in s . A f t e r  

s e le c t io n  as an e l ig ib le  s a m p le  p e rs o n , 

th e  in te r v ie w  c o l le c ts  p e rs o n - le v e l 

d e m o g ra p h ic ,  h e a lth , a n d  n u t r i t io n  

in fo r m a t io n  as w e l l  as in fo r m a t io n  a b o u t 

th e  h o u s e h o ld .  T h e  e x a m in a t io n  in c lu d e s

p h y s ic a l  m e a s u re m e n ts , te s ts  s u c h  as e y e  

a n d  d e n ta l e x a m in a t io n s , a n d  th e  

c o l le c t io n  o f  b lo o d  a n d  u r in e  s p e c im e n s  

fo r  la b o r a to r y  te s t in g .

B e g in n in g  in  1 9 9 9 , th e  d e s ig n  a n d  

o p e ra t io n s  fo r  N H A N E S  h a v e  ta k e n  a 

n e w  d ire c t io n .  T h e  m a jo r  d i f fe r e n c e  

f r o m  p r e v io u s  c y c le s  is  th a t  th e  c u r re n t  

N H A N E S  is  b e in g  im p le m e n te d  as a 

c o n t in u o u s ,  a n n u a l s u rv e y  o f  th e  

n o n in s t i tu t io n a liz e d  c iv i l ia n  re s id e n t 

p o p u la t io n  o f  th e  U n i te d  S ta te s . 

N H A N E S  e x c lu d e s  a l l  p e rs o n s  in  

s u p e rv is e d  c a re  o r  c u s to d y  in  

in s t i tu t io n a l  s e tt in g s , a l l  a c t iv e - d u ty  

m i l i t a r y  p e rs o n n e l,  a c t iv e - d u ty  f a m i ly  

m e m b e rs  l iv in g  o v e rs e a s , a n d  a n y  o th e r  

p e rs o n s  re s id in g  o u ts id e  th e  5 0  sta tes  

a n d  th e  D is t r ic t  o f  C o lu m b ia .  E a c h  

c a le n d a r  y e a r  o f  th e  N H A N E S  

c o m p r is e s  a n a t io n a l ly  re p re s e n ta t iv e  

s a m p le  o f  th is  p o r t io n  o f  th e  U .S . 

p o p u la t io n .  T h is  d e s ig n  fa c i l ita te s  

p o te n t ia l  l in k a g e  to  o th e r  h e a lth  a n d  

n u t r i t io n  s u rv e y s  th a t  p r o v id e  y e a r ly  

e s t im a te s  a n d  a l lo w s  a g g re g a te - le v e l 

n a t io n a l e s t im a te s  f r o m  N H A N E S  e a ch  

y e a r  o r  f r o m  c o m b in a t io n s  o f  y e a rs .

B e c a u s e  N H A N E S  c a n  v is i t  o n ly  a 

s m a ll n u m b e r  o f  lo c a t io n s  e a c h  y e a r, 

v a r ia n c e  e s tim a te s  f o r  s in g le -y e a r  d a ta  

a re  r e la t iv e ly  u n s ta b le . I n  a d d it io n ,  

re le a s in g  o n ly  1 y e a r  o f  d a ta  in c re a s e s  

th e  p o s s ib i l i t y  o f  d is c lo s u re  o f  a s a m p le  

p e rs o n ’ s id e n t ity .  T h e s e  tw o  fa c to rs ,  p lu s  

th e  n e e d  to  p r o v id e  t im e ly  n a t io n a l 

e s t im a te s , re s u lte d  in  th e  d e c is io n  to  

p u b l ic ly  re le a s e  d a ta  in  2 - y e a r  c y c le s . 

A n n u a l  e s tim a te s  m a y  o n ly  b e  m a d e  

th r o u g h  l im i t e d  acce ss to  th e  d a ta  in  th e  

N C H S  R e s e a rc h  D a ta  C e n te r  ( R D C ) .  

A l th o u g h  th e  a n n u a l s a m p le s  a re  

n a t io n a l ly  re p re s e n ta t iv e ,  a n n u a l 

e s t im a te s  s h o u ld  b e  p ro d u c e d  o n ly  fo r  

th e  n a t io n  as a w h o le ,  f o r  th e  

re c o m m e n d e d  ra c e  a n d  H is p a n ic  o r ig in  

s u b d o m a in ,  o r  f o r  v e r y  b ro a d  s e x -a g e  

s u b d o m a in s  w i t h in  ra c e  a n d  H is p a n ic  

o r ig in .  I t  is  a ls o  re c o m m e n d e d  th a t  in  

o rd e r  to  im p r o v e  th e  s ta t is t ic a l  r e l ia b i l i t y  

a n d  s ta b i l i t y  o f  e s t im a te s  w i t h  la rg e r  

v a r ia n c e s , a n a ly s ts  u s e  c o m b in a t io n s  o f  

2 - y e a r  c y c le s .  C o m b in in g  d a ta  f r o m  

2- y e a r  c y c le s  is  p a r t ic u la r ly  a p p ro p r ia te  

f o r  ra re  e v e n ts , f o r  p r e p a r in g  e s tim a te s  

f o r  v e r y  d e ta i le d  d e m o g ra p h ic

T a b le  A . S e l e c t e d  s a m p le  d e s i g n  p a r a m e t e r s  f o r  t h e  N a t io n a l  H e a lth  a n d  N u tr i tio n  E x a m in a t io n  S u r v e y s
Hispanic NHANES

Characteristic NHANES I NHANES II HANES NHANES III 1999-2006

Age of noninstitutionalized civilian
target population...........................

Geographic a reas...........................

Average number of sample persons
per eligible household......................

Number of survey locations..............

Domains for oversampling................

Total sample size . . . . 
Examined sample size . 
Years cove red ..............

1-74 years 
United States 
(excluding 
Alaska and 
Hawaii)

1
100

Low i ncome: 
children aged 
1-5 years; 
women aged 
20-44 years; 
persons aged 
65 years 
and over

28,043
20,749
1971-1974

6 months-74 years 
United States 
(including 
Alaska and 
Hawaii)

1
64

Low income: 
children aged 
6  months-5 years; 
persons aged 
60-74 years

27,801
20,322
1976-1980

6 months-74 years 
Southwest for 
Mexican Americans; 
NY, NJ, CT for 
Puerto Rican 
persons;
Dade County, FL, 
for Cuban persons

2-3
17 i n Southwest;
9 in NY, NJ, CT;
4 in Dade County, FL 
Dade County, FL:
6 months-19 years 
and 45-74 years; 
Southwest and 
NY, NJ, and CT: 
persons aged 
6 months- 
19 years and 
45-74 years

15,931
11,672
1982-1984

2 months and over 
United States 
(including 
Alaska and 
Hawaii)

2-3
89

52 subdomains 
were predesignated 
consisting of 
sex-age groups 
for black, Mexican 
American, 
and all others; 
target
sample sizes 
were established 
for the subdomains

39,695
30,818
1988-1994

0 months and over 
United States 
(including Alaska 
and Hawaii)

2
117

76 subdomains were 
predesignated 
consisting of sex- 
age groups for 
black and Mexican- 
American persons 
and income-sex-age 
groups for all 
other persons; 
target sample sizes 
were established 
for the subdomains1

50,939
39,352
1999-2006

1In 1999, only 53 subdomains were predesignated for black, Mexican American, and others (no income used).
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s u b d o m a in s , a n d  f o r  m e a s u re s  th a t m a y  

h a v e  c o n s id e ra b le  g e o g ra p h ic  v a r ia t io n .

T h e  s tu d y  lo c a t io n s  s e le c te d  fo r  

N H A N E S  1 9 9 9 - 2 0 0 4  w e re  l in k e d  to  th e  

N a t io n a l  H e a l th  I n t e r v ie w  S u rv e y  

( N H IS )  a t th e  c o u n ty  le v e l (1 ) .  I t  w a s  

la te r  d e te rm in e d  th a t  o n ly  th e  lo c a t io n s  

s e le c te d  f o r  1 9 9 9 -2 0 0 1  w o u ld  b e  

f ie ld e d ,  a n d  th a t  a s e c o n d  s a m p le  w o u ld  

b e  s e le c te d  f o r  N H A N E S  2 0 0 2 - 2 0 0 7  

f r o m  a n a t io n a l f ra m e  u t i l iz in g  th e  2 0 0 0  

d e c e n n ia l ce n s u s  d a ta . A t  th a t  t im e ,  th e  

p la n n e d  d a ta  re le a s e  c y c le  w a s  to  

c o m b in e  3 y e a rs  o f  d a ta  as 1 9 9 9 -2 0 0 1 ,  

2 0 0 2 - 2 0 0 4 ,  a n d  2 0 0 5 - 2 0 0 7 .  D u r in g  th e  

f ie ld in g  o f  th e  2 0 0 2 - 2 0 0 6  s a m p le , th e  

N H A N E S  d a ta  re le a s e  c y c le s  w e re  set 

as 2 -y e a r  c y c le s  d u e  to  th e  n e e d  fo r  

m o re  t im e ly  d a ta  re le a s e . A s  a re s u lt ,  

th e  2 -y e a r  d a ta  c y c le  2 0 0 1 - 2 0 0 2  uses 

th e  2 0 0 1  lo c a t io n s  b a s e d  o n  th e  l in k e d  

N H IS  d e s ig n  a n d  th e  2 0 0 2  lo c a t io n s  

b a s e d  o n  th e  in d e p e n d e n t d e s ig n  fo r  

2 0 0 2 - 2 0 0 7 .  T h e  lo c a t io n s  d e s ig n a te d  fo r  

2 0 0 7  w e re  d is c a rd e d  to  p e r m it  2 -y e a r  

d a ta  re le a s e s  th r o u g h  2 0 0 6 , a n d  a n e w  

s a m p le  f o r  2 0 0 7 - 2 0 1 0  w a s  s e le c te d , 

a g a in  f r o m  a n a t io n a l f ra m e , to  p ro d u c e  

2 - y e a r  e s t im a te s  f o r  2 0 0 7 - 2 0 0 8  a n d

2 0 0 9 - 2 0 1 0 .  T h e  2 0 0 7 - 2 0 1 0  s a m p le  

d e s ig n  w i l l  b e  d e s c r ib e d  in  a s e p a ra te  

re p o r t .

T h is  r e p o r t  w i l l  f i r s t  d e s c r ib e  th e  

b ro a d  d e s ig n  s p e c if ic a t io n s  fo r  th e  

1 9 9 9 - 2 0 0 6  s u rv e y  in c lu d in g  s u rv e y  

o b je c t iv e s ,  d o m a in  a n d  p re c is io n  

s p e c if ic a t io n s ,  o p e ra t io n a l re q u ire m e n ts ,  

s a m p le  d e s ig n , a n d  e s t im a t io n s  

p ro c e d u re s . D e ta i ls  o f  th e  s a m p le  d e s ig n  

w i l l  b e  d iv id e d  in to  tw o  s e c tio n s . T h e  

f i r s t  s e c tio n  ( N H A N E S  1 9 9 9 -2 0 0 1  

S a m p le  D e s ig n )  w i l l  b r o a d ly  d e s c r ib e  

th e  s a m p le  d e s ig n  a n d  v a r io u s  d e s ig n  

c h a n g e s  d u r in g  th e  f i r s t  th re e  y e a rs  o f  

th e  c o n t in u o u s  N H A N E S  ( 1 9 9 9 - 2 0 0 1 ) .  

T h e  s e c o n d  s e c tio n  ( N H A N E S  

2 0 0 2 - 2 0 0 6  S a m p le  D e s ig n )  w i l l  

d e s c r ib e  th e  f in a l  s a m p le  d e s ig n  

d e v e lo p e d  a n d  a p p l ie d  f o r  2 0 0 2 - 2 0 0 6 .  

W e ig h t in g  a n d  v a r ia n c e  e s t im a t io n  

p ro c e d u re s  w i l l  b e  p re s e n te d  in  th e  sa m e  

m a n n e r ;  h o w e v e r ,  to  c o r re s p o n d  to  th e  

p u b l ic  d a ta  re le a s e  c y c le s , th e  w e ig h t in g  

a n d  v a r ia n c e  s e c tio n s  a re  s e p a ra te d  in to  

th o s e  u s e d  f o r  1 9 9 9 -2 0 0 2 ,  a n d  th o s e  

u s e d  f o r  2 0 0 3 - 2 0 0 6 .  M u c h  o f  th is  r e p o r t  

is  b a s e d  o n  s u rv e y  o p e ra t io n s  d o c u m e n ts  

a n d  s a m p le  d e s ig n  re p o r ts  p re p a re d  b y

W e s ta t. D o c u m e n ta t io n  o f  th e  s u rv e y  

c o n te n t,  p ro c e d u re s , a n d  m e th o d s  to  

assess n o n s a m p lin g  e r ro rs  a re  re p o r te d  

e ls e w h e re  (se e  h t tp : / /w w w .c d c .g o v /n c h s /  

n h a n e s .h tm  f o r  m o re  in fo r m a t io n ) .

Design Specifications
Survey O bjectives

A  n e c e s s a ry  f i r s t  s te p  in  d e s ig n in g  a 

s u rv e y  is  to  d e f in e  th e  s u r v e y ’ s p r im a r y  

a n a ly t ic a l  o b je c t iv e s .  A s  in  th e  p r e v io u s  

N H A N E S ,  a p r im a r y  p u rp o s e  o f  

N H A N E S  1 9 9 9 - 2 0 0 6  is  to  p ro d u c e  a 

b ro a d  ra n g e  o f  d e s c r ip t iv e  h e a lth  a n d  

n u t r i t io n  s ta t is t ic s  f o r  se x , ra c e  a n d  

H is p a n ic  o r ig in ,  a n d  ag e  s u b d o m a in s  o f  

th e  p o p u la t io n .  T h e s e  d a ta  c a n  th e n  b e  

u s e d  to  m e a s u re  a n d  m o n i to r  th e  h e a lth  

a n d  n u t r i t io n a l  s ta tu s  o f  th e  

n o n in s t i tu t io n a liz e d  p o p u la t io n .  B e c a u s e  

N H A N E S  w a s  d e s ig n e d  to  p ro d u c e  

c ro s s -s e c t io n a l d a ta  a n d  b e c a u s e  

re s p o n d e n ts  m a y  b e  re c o n ta c te d  o v e r  

t im e  f o r  fu tu r e  in te r v ie w s  o r  

e x a m in a t io n s ,  a se t o f  c ro s s -s e c t io n a l 

a n d  lo n g itu d in a l  o b je c t iv e s  w a s  

d e v e lo p e d . T h e  a n a ly t ic  g o a ls  o f  

N H A N E S  a re  to :

•  e s t im a te  th e  n u m b e r  a n d  p e rc e n ta g e  

o f  p e rs o n s  in  th e  U .S .  p o p u la t io n  

a n d  in  d e s ig n a te d  s u b g ro u p s  w i t h  

s e le c te d  d ise a se s  a n d  r is k  fa c to rs ;

•  m o n i to r  tre n d s  in  th e  p re v a le n c e , 

a w a re n e s s , t re a tm e n t,  a n d  c o n t r o l  o f  

s e le c te d  d ise a se s ;

•  m o n i to r  tre n d s  in  r i s k  b e h a v io rs  a n d  

e n v ir o n m e n ta l  e x p o s u re s ;

•  a n a ly z e  r is k  fa c to rs  f o r  s e le c te d  

d ise a se s ;

•  s tu d y  th e  r e la t io n s h ip  b e tw e e n  d ie t,  

n u t r i t io n ,  a n d  h e a lth ;

•  e x p lo re  e m e rg in g  p u b l ic  h e a lth  

is s u e s  a n d  n e w  te c h n o lo g ie s ;

•  e s ta b lis h  a n a t io n a l p r o b a b i l i t y  

s a m p le  o f  g e n e t ic  m a te r ia l  f o r  fu tu re  

g e n e t ic  re s e a rc h ;

•  p r o v id e  b a s e lin e  h e a lth  

c h a ra c te r is t ic s  fo r  lo n g itu d in a l  

a n a ly s is  w h e n  d a ta  a re  l in k e d  to  

m o r ta l i t y  o u tc o m e s  th r o u g h  th e  

N a t io n a l  D e a th  In d e x ;  a n d

•  p r o v id e  h e a lth  in fo r m a t io n  th a t  can  

b e  l in k e d ,  s u b je c t  to  c o n f id e n t ia l i t y  

c o n c e rn s , to  c o n te x tu a l a n d  o th e r

d a ta  se ts  s u c h  as th e  C e n te rs  fo r

M e d ic a r e  &  M e d ic a id  S e rv ic e s .

D om ain and Precision  
Considerations

T h e  se t o f  d o m a in s  fo r  w h ic h  

s p e c if ie d  r e l ia b i l i t y  w a s  d e s ire d  in  

N H A N E S  1 9 9 9 - 2 0 0 6  c o n s is te d  o f  sex  

a n d  a g e  g ro u p s  fo r  b la c k  p e rs o n s , 

M e x ic a n - A m e r ic a n  p e rs o n s , a n d  th e  

re m a in d e r  o f  th e  U .S . p o p u la t io n .

T a b le  B  p ro v id e s  th e  se t o f  s a m p lin g  

d o m a in s  in  N H A N E S  1 9 9 9 - 2 0 0 6 .  T o  

in c re a s e  th e  p r e c is io n  o f  e s t im a te s  fo r  

c e r ta in  s u b d o m a in s , o v e rs a m p lin g  w a s  

c a r r ie d  o u t  f o r  a d o le s c e n ts  (a g e d  1 2 - 1 9 ) ,  

o ld e r  A m e r ic a n s  (a g e d  6 0  a n d  o v e r) ,  

M e x ic a n - A m e r ic a n  p e rs o n s , a n d  th e  

b la c k  p o p u la t io n .  I n  a d d it io n ,  in  

N H A N E S  2 0 0 0 - 2 0 0 6  p re g n a n t w o m e n  

a n d  a l l  o th e rs  a t o r  b e lo w  1 3 0 %  o f  th e  

p o v e r ty  le v e l w e re  a ls o  o v e rs a m p le d . 

E v e n  th o u g h  d a ta  a re  re le a s e d  in  2 -y e a r  

c y c le s ,  th e  a c c u m u la t io n  o f  a t le a s t 4  

y e a rs  o f  d a ta  is  re q u ire d  to  o b ta in  an 

a c c e p ta b le  le v e l  o f  r e l i a b i l i t y  f o r  th e  

d o m a in s  g iv e n  in  T a b le  B . T h u s , to  

c re a te  e s tim a te s  fo r  s m a lle r  2 -y e a r  

s a m p le s  (o r  a n y  a n n u a l e s t im a te s ) , 

c o l la p s in g  o f  s o m e  o f  th e  a b o v e  

d o m a in s  is  n e c e s s a ry  to  p ro d u c e  

a d e q u a te  s a m p le  s iz e s  f o r  a n a ly s is  

p u rp o s e s .

T w o  m a in  re q u ire m e n ts  w e re  

e s ta b lis h e d  fo r  N H A N E S  I I I  w h e n  

c o n s id e r in g  th e  u t i l i t y  o f  a s a m p le  fo r  

a n a ly s is  p u rp o s e s . T h e s e  tw o  c o n d it io n s  

w e re  c o n s id e re d  in  th e  s a m p le  d e s ig n  o f  

N H A N E S  1 9 9 9 - 2 0 0 6  as w e l l .  T h e y  

in c lu d e d  th e  f o l lo w in g :

1. A n  e s t im a te d  p re v a le n c e  s ta t is t ic  

o n  th e  o rd e r  o f  1 0 %  in  a s e x -a g e  

d o m a in  s h o u ld  h a v e  a r e la t iv e  

s ta n d a rd  e r ro r  o f  3 0 %  o r  le ss ; 

an d

2 . E s t im a te d  (a b s o lu te )  d if fe re n c e s  

b e tw e e n  d o m a in s  o f  a t le a s t 1 0 %  

s h o u ld  b e  d e te c ta b le  w i t h  a T y p e  

I  e r ro r  ra te  ( a )  o f  <  0 .0 5  a n d  a 

T y p e  I I  e r ro r  ra te  (P )  o f  <  0 .1 0 .

T o  s a t is fy  th e  f i r s t  c o n d i t io n  a 

s a m p le  s iz e  o f  a b o u t 1 5 0  e x a m in e d  

p e rs o n s  w a s  n e c e s s a ry . T h is  a s s u m e d  a 

d e s ig n  e f fe c t  o f  1 .5  re s u lt in g  f r o m  th e  

v a r ia b i l i t y  in  s a m p lin g  ra te s  a c ro ss

http://www.cdc.gov/nchs/nhanes.htm
http://www.cdc.gov/nchs/
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T a b le  B . A n a ly tic a l  s u b d o m a in s  c l a s s i f i e d  b y  r a c e  a n d  H is p a n ic  o r ig in ,  in c o m e ,  s e x ,  a n d  a g e :  N a t io n a l  H e a lth  a n d  N u tr i tio n  E x a m in a t io n  
S u rv e y , 1 9 9 9 -2 0 0 6

Black Mexican American Non-low income

Others1

Low income (2000-2006 only)

Sex and age 

Males and females under 1 year . . . . Males and females under 1 year Males and females under 1 year Males and females under 1 year
Males and females 1-2 years........... . Males and females 1-2 years Males and females 1-2 years Males and females 1-2 years
Males and females 3-5 years........... . Males and females 3-5  years Males and females 3-5 years Males and females 3-5  years
Males 6-11 y e a rs .............................. . Males 6-11 years Males 6-11 years Males 6-11 years
Males 12-15 y e a rs ............................ . Males 12-15 years Males 12-15 years Males 12-15 years
Males 16-19 y e a rs ............................ . Males 16-19 years Males 16-19 years Males 16-19 years
Males 20-39 y e a rs ............................ . Males 20-39 years Males 20-29 years Males 20-29 years

Males 30-39 years Males 30-39 years
Males 40-59 y e a rs ............................ . Males 40-59 years Males 40-49 years Males 40-49 years

Males 50-59 years Males 50-59 years
Males 60 years and o v e r ................ . Males 60 years and over Males 60-69 years Males 60-69 years

Males 70-79 years Males 70-79 years
Males 80 years and over Males 80 years and over

Females 6-11 y e a rs ......................... . Females 6-11 years Females 6-11 years Females 6-11 years
Females 12-15 years......................... . Females 12-15 years Females 12-15 years Females 12-15 years
Females 16-19 years......................... . Females 16-19 years Females 16-19 years Females 16-19 years
Females 20-39 years......................... . Females 20-39 years Females 20-29 years Females 20-29 years

Females 30-39 years Females 30-39 years
Females 40-59 years......................... . Females 40-59 years Females 40-49 years Females 40-49 years

Females 50-59 years Females 50-59 years
Females 60 years and o ve r.............. . Females 60 years and over Females 60-69 years Females 60-69 years

Females 70-79 years Females 70-79 years
Females 80 years and over Females 80 years and over

. . . Category not applicable.1NHANES 1999 included only 23 subdomains for others. Separate subdomains for low-income others were not included until 2000.
d e n s ity  s tra ta  n e c e s s a ry  to  a c c o m m o d a te  

o v e rs a m p lin g .  T h e  s a m p le  n e c e s s a ry  to  

s a t is fy  th e  s e c o n d  c o n d i t io n  w a s  a b o u t 

4 2 0  e x a m in e d  p e rs o n s ; th e re fo re ,  th e  

s e c o n d  c o n d i t io n  w a s  th e  m o re  s t r in g e n t 

o n e .

T h e s e  w e re  th e  g e n e ra l id e a s  u s e d  

in  th e  s a m p le  d e s ig n  th a t  p r o v id e  

g u id a n c e  o n  p o te n t ia l  a n a ly t ic  

c o n s id e ra t io n s .  F o r  e x a m p le , f o r  a v e r y  

s m a ll  d e m o g r a p h ic  g r o u p  s u c h  g e n e ra l 

c o n s id e ra t io n s  m a y  in d ic a te  th e  n e e d  to  

c o m b in e  4  y e a rs  o f  N H A N E S  d a ta  fo r  a 

s p e c if ic  v a r ia b le  a n d  a n a ly s is ; h o w e v e r ,  

th e  s a m p le  d e s ig n  e f fe c ts  f o r  e a c h  

m e a s u re d  N H A N E S  v a r ia b le  a n d  fo r  

s p e c if ic  d e m o g ra p h ic  s u b d o m a in s  c a n  b e  

q u ite  d i f fe r e n t  f r o m  th e  a s s u m e d  g e n e ra l 

d e s ig n  e f fe c t  o f  1 .5 . T h e  is s u e s  o f  

p r e c is io n  a n d  s ta t is t ic a l p o w e r  s h o u ld  b e  

a d d re s s e d  f o r  e a c h  s p e c if ic  a n a ly s is .

O perational Requirem ents
A  u n iq u e  fe a tu re  o f  N H A N E S  is  th e  

c o m p le te  p h y s ic a l  e x a m in a t io n  fo r  e a ch  

re s p o n d e n t in  th e  s a m p le . T o  s ta n d a rd iz e  

th e  a d m in is t ra t io n ,  th e  e x a m in a t io n s  a re  

c a r r ie d  o u t in  M E C s .  T h re e  se p a ra te

M E C s  a re  in  s e rv ic e  a t a n y  g iv e n  t im e . 

F o l lo w in g  a c a r e fu l ly  d e s ig n e d  s c h e d u le , 

tw o  M E C S  a re  in  o p e ra t io n  a t s tu d y  

lo c a t io n s ,  w h i le  th e  t h i r d  is  e ith e r  

t r a v e l in g  o r  b e in g  p re p a re d  f o r  o p e ra t io n  

a t a n e w  lo c a t io n .

I n  o rd e r  to  m a in ta in  a c o s t - e f f ic ie n t  

w o r k lo a d  w i t h in  e a c h  lo c a t io n  w h i le  

c o n s id e r in g  th e  t im e  a n d  th e  c o s t 

in v o lv e d  in  m o v in g  a M E C  b e tw e e n  

s u rv e y  lo c a t io n s ,  th e  m a x im u m  n u m b e r  

o f  s tu d y  lo c a t io n s  N H A N E S  m a y  v is i t  

in  e a c h  a n n u a l s a m p le  is  15 . T a k in g  th is  

in to  a c c o u n t, th e  n u m b e r  o f  s a m p le  

p a r t ic ip a n ts  s e le c te d  in  e a c h  s tu d y  

lo c a t io n  s h o u ld  b e  b e tw e e n  3 0 0  a n d  

6 0 0 , w i t h  an a v e ra g e  o f  a p p ro x im a te ly  

4 5 0 , to  y ie ld  a p p r o x im a te ly  3 3 3  

e x a m in e d  p e rs o n s  in  e a c h  o f  th e  15 

lo c a t io n s  v is ite d  th a t  y e a r.

P re v io u s  e x p e r ie n c e  w i t h  N H A N E S

I - I I I  a n d  H H A N E S  in d ic a te d  th a t  

re s p o n s e  ra te s  in c re a s e d  w h e n  a la rg e r  

s a m p le  o f  p e rs o n s  w a s  s e le c te d  w i th in  

h o u s e h o ld s .  O n e  fa c to r  th o u g h t  to  b e  

re s p o n s ib le  fo r  th e  in c re a s e d  re s p o n s e  

ra te s  in  m u lt ip le - s a m p le  p a r t ic ip a n t  

h o u s e h o ld s  w a s  th a t  e a c h  p e rs o n  w a s  

g iv e n  re m u n e ra t io n  f o r  h is  o r  h e r  t im e  

a n d  p a r t ic ip a t io n .  T h u s , a n o th e r

im p o r ta n t  fa c to r  c o n s id e re d  in  th e  f in a l  

d e s ig n  w a s  to  m a x im iz e  th e  re s p o n s e  

ra te s  a n d  re d u c e  s c re e n in g  c o s ts  b y  

s e le c t in g  as la rg e  an  a v e ra g e  n u m b e r  o f  

s a m p le  p a r t ic ip a n ts  p e r  h o u s e h o ld  as 

p o s s ib le .  A n o th e r  fa c to r  a f fe c t in g  

re s p o n s e  ra te s  w a s  th e  a m o u n t o f  t ra v e l 

n e c e s s a ry  f o r  re s p o n d e n ts  to  v is i t  a 

M E C .  T h e  p r im a r y  s a m p lin g  u n its  

(P S U s )  fo r  N H A N E S  a re  t y p ic a l ly  

d e f in e d  as in d iv id u a l  c o u n t ie s — ra th e r  

th a n  c o m b in a t io n s  o f  c o u n t ie s  as in  

o th e r  a re a  s u rv e y s — to  in c re a s e  th e  

l ik e l ih o o d  o f  a c h ie v in g  h ig h  re s p o n s e  

ra te s .

Sample Design
I n  1 9 9 6 , a d e c is io n  w a s  m a d e  b y  

N C H S  to  f ie ld  N H A N E S  as a 

c o n t in u o u s  s u rv e y  a n d  to  f u l l y  a u to m a te  

d a ta  c o l le c t io n  in  th e  f ie ld .  T h e  p la n  

w a s  to  p i lo t  te s t th e  c o n te n t a n d  

o p e ra t io n s  f o r  n e w  s u r v e y  in  1 9 9 7 ­

1 9 9 8 , a n d  to  f ie ld  th e  s u rv e y  s ta r t in g  in  

1 9 9 9  as a 6 -y e a r  s u rv e y  ( w i t h  p u b l ic  

d a ta  re le a s e  a n d  p u b l is h e d  n a t io n a l 

e s t im a te s  b a s e d  o n  tw o  3 -y e a r  c y c le s )  

s im i la r  to  N H A N E S  I I I .
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I n  re s p o n s e  to  a re c o m m e n d a t io n  

f r o m  th e  N a t io n a l  A c a d e m y  o f  S c ie n c e s , 

H H S  s u b m it te d  a p la n  to  th e  O f f ic e  o f  

M a n a g e m e n t  a n d  B u d g e t  p r o p o s in g  to  

in te g ra te  a n d  c o o rd in a te  d a ta  c o l le c t io n  

s y s te m s  w i t h in  H H S  (1 ,5 ) .  D u e  to  a 

n u m b e r  o f  s a m p le  d e s ig n  fa c to rs , 

l in k a g e  o f  N H IS  a n d  N H A N E S  a t th e  

s a m p le  p a r t ic ip a n t  le v e l w a s  d e te rm in e d  

to  b e  n o t  fe a s ib le . T h e  in i t ia l  s a m p le  

d e s ig n  d e c is io n  w a s  th a t  th e  N H A N E S  

1 9 9 9 - 2 0 0 4  c y c le  o f  th e  c o n t in u o u s  

s u rv e y  w o u ld  b e  l in k e d  to  N H IS  a t th e  

c o u n ty  le v e l.  In s te a d  o f  an in d e p e n d e n t 

s a m p lin g  f ra m e  b a s e d  o n  a l l  c o u n t ie s  in  

th e  U n i te d  S ta te s , o n ly  th e  c o u n t ie s  

s e le c te d  in  th e  1 9 9 5 - 2 0 0 4  N H IS  s a m p le  

d e s ig n  (2 )  w e re  c o n s id e re d  as th e  

s a m p le  f ra m e  fo r  N H A N E S .

In  e a r ly  2 0 0 1 , a f te r  2  y e a rs  o f  f ie ld  

w o r k ,  i t  w a s  d e te rm in e d  th a t  th e  N H IS  

P S U s  w e re  n o t  a c o s t - e f f ic ie n t  d e s ig n  

fo r  th e  N H A N E S  s a m p le  d u e  to  th e  

n e e d  to  o v e rs a m p le  ra c e  a n d  H is p a n ic  

o r ig in  d o m a in s .  A n  in d e p e n d e n t n a t io n a l 

d e s ig n  w a s  re in s t itu te d  f o r  fu tu r e  y e a rs  

o f  th e  N H A N E S  c o n t in u o u s  s u rv e y . T h is  

c h a n g e  re q u ire d  m a n y  m o d i f ic a t io n s  o f  

th e  o r ig in a l  s u rv e y  p la n s , in c lu d in g  th e  

s e le c t io n  o f  P S U s  a n d  th e  c re a t io n  o f  

s a m p le  w e ig h ts  a n d  v a r ia n c e  

c a lc u la t io n s .  A s  a re s u lt  o n ly  th e  N H IS  

P S U s  s e le c te d  f o r  1 9 9 9 -2 0 0 1  w e re  

f ie ld e d ,  a n d  an in d e p e n d e n t s a m p le  w a s  

s e le c te d  f o r  N H A N E S  2 0 0 2 - 2 0 0 7  f r o m  

a n a t io n a l f ra m e  u t i l iz in g  th e  2 0 0 0  

d e c e n n ia l c e n s u s  d a ta .

L a te r  in  2 0 0 1 , o n c e  d a ta  c o l le c t io n  

a n d  c le a n u p  w e re  f in a l iz e d  fo r

1 9 9 9 -2 0 0 0 ,  a d e c is io n  w a s  m a d e  to  

re le a s e  a l l  N H A N E S  s u rv e y  d a ta  in  

2-y e a r  c y c le s  to  b e  t im e l ie r ,  w h i le  s t i l l  

p r o te c t in g  c o n f id e n t ia l i t y  a n d  

m a in ta in in g  re a s o n a b le  s a m p le  s iz e s  fo r  

a n a ly t ic  p u rp o s e s . P u b lic -u s e  d a ta  f i le s  

w e re  e v e n tu a lly  re le a s e d  f o r  1 9 9 9 - 2 0 0 0  

a n d  f o r  2 0 0 1 - 2 0 0 2 .  T h e  2 0 0 1 - 2 0 0 2  d a ta  

re le a s e  c o m b in e d  th e  N H IS  l in k e d  

d e s ig n  f o r  2 0 0 1  w i t h  th e  in d e p e n d e n t 

d e s ig n  f o r  2 0 0 2 . B a s e d  o n  th e  

in d e p e n d e n t d e s ig n , d a ta  re le a s e  c y c le s  

fo r  2 0 0 3 - 2 0 0 4  a n d  2 0 0 5 - 2 0 0 6  w e re  

p la n n e d  a n d  im p le m e n te d .  R a th e r  th a n  

c o m b in e  th e  2 0 0 7  P S U  w i t h  a n o th e r  

in d e p e n d e n t s e le c t io n  fo r  2 0 0 8 , th e  se t 

o f  P S U s  d e s ig n a te d  f o r  2 0 0 7  w e re  

d is c a rd e d , a n d  a n e w  s a m p le  fo r

2 0 0 7 - 2 0 1 0  w a s  s e le c te d , a g a in  f r o m  a 

n a t io n a l f ra m e . T h is  a l lo w e d  th e  

2 0 0 7 - 2 0 0 8  d a ta  re le a s e  to  b e  b a s e d  o n  

th e  s a m e  s a m p le  d e s ig n . In  s u m m a ry , 

th e  s a m p le  d e s ig n  f o r  th e  ‘ ‘ c o n t in u o u s ’ ’ 

N H A N E S  ha s e v o lv e d  in to  th e  c u r re n t  

a p p ro a c h  o f  a l lo w in g  c o n te n t  c h a n g e s  

a n d  re le a s in g  d a ta  e v e ry  2  y e a rs  w i t h  

th e  s u rv e y  s a m p le  d e s ig n  s ta y in g  th e  

s a m e  fo r  4 - y e a r  in te r v a ls  ( tw o  2 -y e a r  

c y c le s ,  w i t h  in d e p e n d e n t s a m p le  d e s ig n s  

f o r  th e  in te r v a ls  2 0 0 3 - 2 0 0 6 ,  2 0 0 7 - 2 0 1 0 ,  

a n d  2 0 1 1 - 2 0 1 4 ) .

G iv e n  th is  h is to r y ,  d e ta i ls  o f  th e  

s a m p le  d e s ig n  f o r  1 9 9 9 -2 0 0 6  w i l l  b e  

p re s e n te d  in  tw o  s e c tio n s . T h e  f i r s t  

s e c t io n  ( N H A N E S  1 9 9 9 -2 0 0 1  S a m p le  

D e s ig n )  w i l l  b r o a d ly  d e s c r ib e  th e  

s a m p le  d e s ig n  a n d  v a r io u s  d e s ig n  

c h a n g e s  d u r in g  th e  f i r s t  3 y e a rs  o f  th e  

c o n t in u o u s  N H A N E S  ( 1 9 9 9 - 2 0 0 1 ) .  T h e  

s e c o n d  s e c tio n  ( N H A N E S  2 0 0 2 - 2 0 0 6  

S a m p le  D e s ig n )  w i l l  d e s c r ib e  th e  f in a l  

s a m p le  d e s ig n  d e v e lo p e d  a n d  

im p le m e n te d  d u r in g  2 0 0 2 - 2 0 0 6 .  T h e  

im p a c t  o f  th e  s a m p le  d e s ig n  c h a n g e s  

o v e r  th e  8 -y e a r  p e r io d  1 9 9 9 -2 0 0 6  fo r  

e s t im a t io n  in  2 -y e a r  d a ta  re le a s e  c y c le s  

(s a m p le  w e ig h t in g  a n d  v a r ia n c e  

e s t im a t io n )  w i l l  b e  d e s c r ib e d  in  th e  

‘ ‘W e ig h t in g  th e  S a m p le  D a ta ’ ’ a n d  th e  

‘ ‘ V a r ia n c e  E s t im a t io n ’ ’ s e c t io n s  o f  th is  

re p o r t .

NHANES 1999-2001  
Sam ple Design

B e c a u s e  th e  P S U  s e le c t io n  a n d  

s o m e  a sp e c ts  o f  th e  w i th in - P S U  

s e le c t io n  f o r  N H A N E S  1 9 9 9 -2 0 0 1  

d i f f e r  g r e a t ly  f r o m  th e  la te r  y e a rs , th o s e  

p ro c e d u re s  a re  b r ie f ly  re v ie w e d  in  th e  

s e c tio n s  b e lo w .  T h e  d e ta ile d  s e le c t io n  

p ro c e d u re s  u s e d  f o r  2 0 0 2 - 2 0 0 6 ,  

in c lu d in g  th e  P S U  s e le c t io n  p ro c e d u re s  

fo r  th e  N H A N E S  2 0 0 2 - 2 0 0 6  s a m p le , 

a re  d e s c r ib e d  in  th e  ‘ ‘N H A N E S  

2 0 0 2 - 2 0 0 6  S a m p le  D e s ig n ’ ’ s e c tio n .

PSU sample selection for 
1999-2001

T h e  N H A N E S  1 9 9 9 -2 0 0 1  P S U s  

w e re  s e le c te d  f r o m  a fra m e  th a t 

in c lu d e d  a l l  c o u n t ie s  in  tw o  p a n e ls  o f  

N H IS  P S U s . I n i t ia l ly ,  a 6 -y e a r  s a m p le

o f  P S U s  ( fo r  N H A N E S  1 9 9 9 - 2 0 0 4 )  w a s  

s e le c te d  f r o m  th is  f ra m e ; h o w e v e r ,  th e se  

P S U s  w e re  u s e d  o n ly  fo r  N H A N E S

1 9 9 9 -2 0 0 1 .  T h e  s a m p le  w a s  re d e s ig n e d  

a n d  a n e w  s a m p le  o f  P S U s  w a s  s e le c te d  

f r o m  a n a t io n a l f ra m e  fo r  N H A N E S  

2 0 0 2 - 2 0 0 7 .  N H IS  is  an o n g o in g  s u rv e y  

o f  th e  n o n in s t i tu t io n a liz e d  c iv i l ia n  

p o p u la t io n  th a t c o l le c ts  d a ta  o n  g e n e ra l 

h e a lth - re la te d  is s u e s  s u c h  as h e a lth  

s ta tu s , h e a lth  c a re  u t i l iz a t io n  a n d  access, 

c h r o n ic  d ise a se s , a n d  a c u te  c o n d it io n s .  I t  

a ls o  c o lle c ts  d e m o g r a p h ic  d a ta , as w e l l  

as d a ta  o n  h e a lth  in s u ra n c e  c o v e ra g e , 

in c o m e , a n d  p r o g r a m  p a r t ic ip a t io n .  T h e  

s a m p le  d e s ig n  fo r  N H IS  ha s u n d e rg o n e  

p e r io d ic  re v is io n s  s in c e  i ts  in c e p t io n  in  

1 9 5 7 ; h o w e v e r ,  th e  b a s ic  d e s ig n  is  a 

m u lt is ta g e  s t r a t i f ie d  a rea  s a m p le , w i t h  

m e t r o p o l ita n  s ta t is t ic a l  a reas  ( M S A s )  o r  

g ro u p s  o f  c o u n t ie s  as th e  P S U s . T h e  

N H IS  P S U s  a re  s e le c te d  a p p r o x im a te ly  

e v e ry  10  y e a rs  b y  th e  U .S .  C e n s u s  

B u re a u  b a s e d  u p o n  th e  m o s t c u r re n t  

d e c e n n ia l c e n s u s  in fo r m a t io n  a n d  in  

c o n ju n c t io n  w i t h  o th e r  h o u s e h o ld  

s u rv e y s  c o n d u c te d  b y  th e  C e n s u s  

B u re a u .

T o  fa c i l i ta te  l in k a g e  to  o th e r  h e a lth  

s u rv e y s , th e  P S U s  s e le c te d  in  th e  

1 9 9 5 - 2 0 0 4  N H IS  d e s ig n  w e re  

d is t r ib u te d  in to  fo u r  p a n e ls , e a c h  p a n e l 

c o n s id e re d  to  b e  a n a t io n a l ly  

re p re s e n ta t iv e  s a m p le . T w o  N H IS  p a n e ls  

w e re  a l lo c a te d  to  l in k a g e  fo r  th e  

M e d ic a l  E x p e n d itu re  P a n e l S u rv e y , 

c o n d u c te d  b y  th e  A g e n c y  f o r  H e a lth  

C a re  R e s e a rc h  a n d  Q u a li ty .  T h e  

re m a in in g  tw o  p a n e ls  o f  N H IS  P S U s  

w e re  m a d e  a v a ila b le  f o r  l in k a g e  to  

N H A N E S .

T h e  s a m p lin g  d o m a in s  c re a te d  fo r  

N H A N E S  1 9 9 9 - 2 0 0 6  a re  s h o w n  in  

T a b le  B . N H A N E S  1 9 9 9  s a m p lin g  

d o m a in s  a re  th e  s a m e  as th e  N H A N E S

2000-2001 d o m a in s ,  e x c e p t th a t  th e re  

a re  n o  b re a k o u ts  b y  lo w - in c o m e  s ta tu s  

f o r  a l l  o th e rs . T h e  N H A N E S  s a m p le  

w a s  d e s ig n e d  to  y ie ld  a s e l f - w e ig h t in g  

s a m p le  f o r  e a c h  s a m p lin g  d o m a in  w h i le  

p r o d u c in g  an e f f ic ie n t  w o r k lo a d  fo r  e a ch  

P S U . P S U s  w e re  s e le c te d  w i t h  

p r o b a b i l i t ie s  p r o p o r t io n a te  to  a m e a s u re  

o f  s iz e  ( M O S ) .  T h e  s e le c t io n  p r o b a b i l i t y  

o f  a P S U  d e te rm in e s  th e  m a x im u m  ra te  

a t w h ic h  p e rs o n s  re s id in g  in  th a t 

p a r t ic u la r  P S U  ca n  b e  s e le c te d . F o r
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N H A N E S  1 9 9 9 -2 0 0 1 ,  th e  P S U  M O S  

w a s  d e f in e d  to  b e

M ,

M h =  n  =  n  S kA k C hk ,ill, i I / ,

w h e re

A k S ; i  l T ikr i,
C .kl

ik' ikl C *  
C

a n d

M 'h =  P S U  M O S  f o r  1 9 9 9 -2 0 0 1  

a c c o u n t in g  f o r  th e  N H IS  

l in k a g e ;

M h =  b a s ic  P S U  M O S ;

£  =  s u m m a tio n ;

A k =  c o e f f ic ie n t  o f  th e  ra c e  a n d

H is p a n ic  o r ig in  g ro u p  k ;

h  =  th e  N H A N E S  P S U ;

i  =  th e  M e x ic a n - A m e r ic a n  d e n s ity

s tra tu m ;

k  =  th e  ra c e  a n d  H is p a n ic  o r ig in  

s u b d o m a in ;

l  =  th e  s e x -a g e  s u b d o m a in ;

n h =  th e  s e le c t io n  p r o b a b i l i t y  f o r  th e

N H IS  P S U  c o n ta in in g  N H A N E S  

P S U  h ;

r ik l =  th e  s a m p lin g  ra te  o f  p e rs o n s  in

d e n s ity  s tra tu m  i  f o r  th e  (k , l ) - th  

ra c e  a n d  H is p a n ic  o r ig in - s e x -a g e  

s u b d o m a in ;

C hk =  th e  p o p u la t io n  e s t im a te  fo r  th e  

y e a r  1 9 9 6  f o r  r a c e -e th n ic it y  

s u b d o m a in  k  in  P S U  h  

(E s t im a te s  f o r  M e x ic a n -  

A m e r ic a n  p e rs o n s  w e re  n o t  

a v a ila b le ;  th e re fo re ,  e s tim a te s  

f r o m  th e  1 9 9 0  c e n s u s  o f  th e  

p r o p o r t io n  o f  H is p a n ic  p e rs o n s  

w h o  w e re  M e x ic a n  w e re  a p p lie d  

to  e s t im a te s  o f  th e  H is p a n ic  

p o p u la t io n  to  o b ta in  p o p u la t io n  

e s tim a te s  f o r  M e x ic a n - A m e r ic a n  

p e rs o n s .) ;

T ik =  th e  p r o p o r t io n  o f  th e  U .S .

p o p u la t io n  in  th e  i - th  d e n s ity  

s tra tu m  f o r  th e  k - th  ra c e  a n d  

H is p a n ic  o r ig in  s u b d o m a in ;

C .*.kl =  th e  m o s t  re c e n t p r o je c t io n  fo r  

th e  y e a r  2 0 0 0  to ta l  p o p u la t io n  

c o u n t  f o r  ra c e  a n d  H is p a n ic

o r ig in - s e x -a g e  s u b d o m a in  ( k , l )  

[P ro je c t io n s  fo r  M e x ic a n -  

A m e r ic a n  p e rs o n s  w e re  n o t  

a v a ila b le ;  th e re fo re ,  e s tim a te s  

f r o m  th e  M a r c h  1 9 9 4  C u r re n t 

P o p u la t io n  S u rv e y  (C P S ) o f  th e  

p r o p o r t io n  o f  H is p a n ic  p e rs o n s  

w h o  w e re  M e x ic a n  w e re  a p p lie d  

to  p r o je c t io n s  o f  th e  H is p a n ic  

p o p u la t io n  to  o b ta in  p o p u la t io n  

p r o je c t io n s  f o r  M e x ic a n -  

A m e r ic a n  p e rs o n s . ] ;  an d ,

C .*.k. =  th e  m o s t re c e n t p r o je c t io n  fo r  

th e  y e a r  2 0 0 0  to ta l  p o p u la t io n  

c o u n t  f o r  ra c e  a n d  H is p a n ic  

o r ig in  s u b d o m a in  k .

W h e n  th e  M O S  is  d e f in e d  in  te rm s  o f  

th e  s a m p lin g  ra te s  as w e l l  as p o p u la t io n  

c o u n ts , P S U s  w i t h  la rg e r  p o p u la t io n s  fo r  

o v e rs a m p le d  s u b d o m a in s  h a v e  a g re a te r  

p r o b a b i l i t y  o f  b e in g  s e le c te d . T h is  

re d u c e s  th e  a m o u n t o f  s c re e n in g  

re q u ire d  c o m p a re d  w i t h  a d e s ig n  in  

w h ic h  th e  M O S  is  a fu n c t io n  o f  

p o p u la t io n  c o u n ts  a lo n e .

T h e  p r o b a b i l i t y  o f  s e le c t io n  o f  an 

N H A N E S  P S U , c o n d i t io n a l  o n  th e  

N H IS  P S U  h a v in g  b e e n  s e le c te d , is

P  =  = k  M h / n h

Ph  =  k1S h M h  -  k1S h ( M h  / * h )

w h e re  k 1 is  th e  n u m b e r  o f  P S U s  

s e le c te d .

Within-PSU sample selection 
for 1999-2001

W it h in  e a c h  P S U , a s a m p le  o f  

s e g m e n ts  w a s  s e le c te d . I n  N H A N E S  

1 9 9 9 -2 0 0 1 ,  tw o  ty p e s  o f  s e g m e n ts  w e re  

u s e d : a re a  s e g m e n ts , w h ic h  w e re  

t y p ic a l ly  c e n s u s  b lo c k s  o r  g ro u p s  o f  

b lo c k s ;  a n d  n e w  c o n s tru c t io n  s e g m e n ts , 

w h ic h  w e re  sets  o f  b u i ld in g  p e rm its  fo r  

n e w  re s id e n t ia l  c o n s tru c t io n .  T w o  

a p p ro a c h e s  to  s e g m e n t s e le c t io n  w e re  

u s e d  fo r  N H A N E S  1 9 9 9 -2 0 0 1 .  In  a l l  

N H A N E S  1 9 9 9  s tu d y  lo c a t io n s  a n d  th e  

f i r s t  fo u r  s tu d y  lo c a t io n s  o f  N H A N E S  

2 0 0 0 , d w e l l in g  u n its  ( D U s )  c o n s tru c te d  

a f te r  1 9 9 0  w e re  s a m p le d  b y  fo r m in g  

n e w  c o n s tru c t io n  s e g m e n ts  c o n ta in in g  

d a ta  g a th e re d  f r o m  ce n s u s  p e r m it  f i le s  

a n d  f ie ld  v is its  to  th e  p e r m it  o f f ic e s .  A s  

a r e s u lt  o f  c o n c e rn s  a b o u t th e  c o n t in u e d

u s e  o f  p e r m it  s a m p lin g ,  a d o u b le  

s a m p lin g  ( o r  tw o -p h a s e )  a p p ro a c h  w a s  

d e v e lo p e d  to  u p d a te  th e  M O S  o f  a rea  

s e g m e n ts  p r io r  to  s e g m e n t s e le c t io n .

T h is  tw o -p h a s e  a p p ro a c h  to  s e g m e n t 

s e le c t io n  w a s  u s e d  in  th e  la s t 11 P S U s  

o f  N H A N E S  2 0 0 0 , a n d  in  a l l  th e  P S U s  

in  2 0 0 1 .

T o  re d u c e  th e  a m o u n t o f  s c re e n in g  

re q u ire d ,  N H A N E S  s e g m e n ts  w e re  

s t r a t i f ie d  a c c o rd in g  to  th e  p r o p o r t io n  o f  

th e  p o p u la t io n  th a t w a s  M e x ic a n  

A m e r ic a n .  T h e s e  s tra ta  a re  r e fe r r e d  to  as 

‘ ‘ d e n s ity  s tra ta . ’ ’ H ig h e r  s a m p lin g  ra te s  

w e re  u s e d  to  s a m p le  M e x ic a n - A m e r ic a n  

p e rs o n s  w i t h in  th e  d e n s ity  s tra ta  h a v in g  

h ig h e r  p r o p o r t io n s  o f  th is  p o p u la t io n .

S e g m e n ts  w e re  a ls o  s e le c te d  w i t h  

p r o b a b i l i t y  p r o p o r t io n a te  to  an  M O S .

T h e  s e g m e n t M O S  ha s th e  s a m e  fo r m  as 

th e  P S U  M O S .  T h e  M O S  is  b a s e d  on  

th e  s a m p lin g  ra te s  as w e l l  as th e  

p o p u la t io n  c o u n ts  in  o rd e r  to  g iv e  

s e g m e n ts  w i t h  la rg e r  p o p u la t io n s  fo r  

o v e rs a m p le d  s u b d o m a in s  a g re a te r  

p r o b a b i l i t y  o f  b e in g  s e le c te d . B e c a u s e  

s e g m e n ts  c o n s is t  o f  c e n s u s  b lo c k s  o r  

c o m b in a t io n s  o f  b lo c k s ,  th e  s e g m e n t 

M O S  is  c a lc u la te d  as a s u m  o f  b lo c k  

s ize s . L e t  M hib d e n o te  th e  M O S  o f  b lo c k  

b ,  in  d e n s ity  s t ra tu m  i, in  P S U  h , w h e re  

C  h

M hib S  A ikC hibk C
hk

h.k.
C *

A ik =  S  r ikl C *
..k.

a n d

r ik l =  th e  s a m p lin g  ra te  o f  p e rs o n s  in

th e  ( k , l ) - th  ra c e  a n d  H is p a n ic  

o r ig in - s e x -a g e - in c o m e  ( in c o m e  

w a s  n o t  a s u b d o m a in  in  1 9 9 9 ) 

s u b d o m a in  in  d e n s ity  s tra tu m  i ;

C hibk =  th e  1 9 9 0  d e c e n n ia l ce n su s

p o p u la t io n  c o u n t  f o r  ra c e  a n d  

H is p a n ic  o r ig in  k  in  b lo c k  b  in  

d e n s ity  s t ra tu m  i  in  P S U  h ;

C h

C

: th e  1 9 9 0  d e c e n n ia l ce n su s  

p o p u la t io n  c o u n t  f o r  ra c e  a n d  

H is p a n ic  o r ig in  k  in  P S U  h ; a n d

=  th e  p o p u la t io n  e s t im a te  f o r  th e  

y e a r  1 9 9 6  fo r  ra c e  a n d  H is p a n ic  

o r ig in  k  in  P S U  h .

T h e  M O S  f o r  th e  s e g m e n ts  j  w e re  th e  

s u m s  o f  th e  M O S  o f  th e  b lo c k ( s )  

c o m p r is in g  e a c h  s e g m e n t. T h e s e  M O S  

a re  d e n o te d  b y  M hij.

*
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T h e  c o n d i t io n a l  p r o b a b i l i t y  o f  

s e le c t io n  o f  s e g m e n t j  in  s tra tu m  i  

w i t h in  P S U  h  is  th e n

M h ij
P  =  k  — ___
Phij  =  khs  M  ’

Z jje h  M hij

w h e r e  k h is  th e  n u m b e r  o f  s e g m e n ts  

s e le c te d  in  P S U  h  ( t y p ic a l ly  2 4 , b u t  

th e re  is  a s m a ll  a m o u n t o f  v a r ia t io n  in  

th e  n u m b e r  o f  s e g m e n ts  in  e a c h  P S U ) .

W i t h  tw o -p h a s e  s e g m e n t s e le c t io n , 

th e  b a s ic  s e g m e n t M O S ,  M h ij, w a s  

c a lc u la te d  as d e s c r ib e d  a b o v e . H o w e v e r ,  

th e  f in a l  M O S  u s e d  in  th e  f i r s t  p h a s e  o f  

s e g m e n t s e le c t io n  w a s  o b ta in e d  b y  

in f la t in g  M hij to  a c c o u n t f o r  e x p e c te d  

g r o w th  in  th e  s e g m e n t d u e  to  n e w  

c o n s tru c t io n .  Id e a l ly ,  M hij w o u ld  b e  

a d ju s te d  to  a c c o u n t f o r  e x p e c te d  

d e c lin e s  as w e l l  as e x p e c te d  g r o w th ,  b u t  

in te rc e n s a l d a ta  o n  p o p u la t io n  d e c lin e s  

a re  n o t  a v a ila b le  a t th is  le v e l.

T h a t  is ,  th e  s e g m e n t M O S  f o r  th e  

f ir s t -p h a s e  s e le c t io n  is

M *hij (1) : Shj,EM )hij

w h e r e  g hj , E  is  th e  e x p e c te d  g r o w th  ra te  

( c o m p u te d  as th e  r a t io  o f  th e  1 9 9 0  

p o p u la t io n  p lu s  th e  e s t im a te d  p o p u la t io n  

in  n e w  c o n s tru c t io n  to  th e  1 9 9 0  

p o p u la t io n )  f o r  th e  c e n s u s -d e s ig n a te d  

p la c e  c o n ta in in g  s e g m e n t j .

B a s e d  o n  th e  D U  c o u n ts  o b ta in e d  

f o r  th e  f ir s t -p h a s e  s a m p le , an a c tu a l 

g r o w th  ra te , g hj,A , w a s  e s t im a te d  fo r  th e  

s e g m e n t b y  c o m p u t in g  th e  r a t io  o f  th e  

a c tu a l n u m b e r  o f  D U s  c o u n te d  to  th e  

e x p e c te d  n u m b e r  o f  D U s  in  th e  s e g m e n t 

(b a s e d  o n  1 9 9 0  c e n s u s  d a ta ) . T h e  M O S  

u s e d  f o r  th e  s e c o n d -p h a s e  s e g m e n t 

s e le c t io n  w a s

M  *hij (2)
g hj,A

g h,E

W it h in  N H A N E S  s e g m e n ts , th e  

s a m p lin g  p ro c e d u re s  f o r  1 9 9 9 -2 0 0 1  

w e re  s im i la r  to  th o s e  u s e d  in  

2 0 0 2 - 2 0 0 6 ,  as d e s c r ib e d  in  th e  

‘ ‘N H A N E S  2 0 0 2 - 2 0 0 6  S a m p le  D e s ig n ’ ’ 

s e c t io n  o f  th is  d o c u m e n t.  D U s  w e re  

s e le c te d  w i t h  e q u a l p r o b a b i l i t y ,  a t a ra te  

e q u a l to  th e  m a x im u m  w ith in -s e g m e n t  

s a m p lin g  ra te  re q u ire d  to  a tta in  th e  

s u b d o m a in  s a m p lin g  ra te s . ( N o te  th a t 

th e  s a m p lin g  ra te s  u s e d  in  N H A N E S  

1 9 9 9 -2 0 0 1  w e re  d i f fe r e n t  th a n  th o s e  

d e s c r ib e d  in  th e  ‘ ‘N H A N E S  2 0 0 2 - 2 0 0 6

S a m p le  D e s ig n ’ ’ s e c t io n .)  P e rs o n s  w e re  

s e le c te d  w i t h in  D U s  u s in g  th e  r a t io  o f  

th e  s u b d o m a in  s a m p lin g  ra te  to  th e  

m a x im u m  s u b d o m a in  s a m p lin g  ra te . T h e  

o v e r a l l  s e le c t io n  p r o b a b i l i t ie s  y ie ld  

a p p r o x im a te ly  e q u a l s a m p le  s ize s  fo r  

e a c h  P S U .

NHANES 2002-2006  
Sam ple Design

T h e  s u rv e y  lo c a t io n s  in  th e  

N H A N E S  2 0 0 2 - 2 0 0 6  s a m p le  w e re  

s e le c te d  as p a r t  o f  a la rg e r  s a m p le  

in te n d e d  f o r  2 0 0 2 - 2 0 0 7  b a s e d  o n  a 

d e s ig n  m u c h  d i f fe r e n t  f r o m  th a t  u s e d  fo r  

th e  lo c a t io n s  v is i te d  in  1 9 9 9 - 2 0 0 1 .  A s  

m e n t io n e d  e a r l ie r ,  o n c e  i t  w a s  

d e te rm in e d  th a t  th e  d a ta  w o u ld  b e  

re le a s e d  e v e ry  2  y e a rs  ( th a t  is ,  2 0 0 3  a n d  

2 0 0 4  to g e th e r , fo l lo w e d  b y  2 0 0 5  a n d  

2 0 0 6 ) ,  th e  lo c a t io n s  in te n d e d  to  b e  

f ie ld e d  in  2 0 0 7  w e re  n e v e r  v is ite d .  

H o w e v e r ,  w h e n  re fe re n c in g  s a m p le  

d e s ig n  is s u e s  s u c h  as th e  d e te rm in a t io n  

o f  s a m p lin g  ra te s  (se e  ‘ ‘ S a m p lin g  ra te s  

fo r  2 0 0 2 - 2 0 0 6 ’ ’ ) a n d  P S U  s e le c t io n  (se e  

‘ ‘ S t r a t i f ic a t io n  a n d  s e le c t io n  o f  P S U s  fo r  

2 0 0 2 - 2 0 0 6 ’ ’ ) , th e  in te n d e d  2 0 0 2 - 2 0 0 7  

6-y e a r  s a m p le  is  o f te n  re fe re n c e d .

Summary for 2002-2006
T h e  N H A N E S  s a m p le  re p re s e n ts  

th e  to ta l  n o n in s t i tu t io n a liz e d  c iv i l ia n  

p o p u la t io n  re s id in g  in  th e  5 0  s ta te s  a n d  

D is t r ic t  o f  C o lu m b ia .  A s  w i t h  p re v io u s  

N H A N E S ,  a fo u r -s ta g e  s a m p le  d e s ig n  

w a s  u s e d  in  N H A N E S  2 0 0 2 - 2 0 0 6 .  T h e  

f i r s t  s ta g e  o f  th e  s a m p le  d e s ig n  

c o n s is te d  o f  s e le c t in g  th e  P S U s  f r o m  a 

f ra m e  o f  a l l  U .S .  c o u n t ie s ,  u s in g  th e  

2 0 0 0  U .S . C e n s u s  B u re a u  d a ta . T h e  

P S U s  in  th e  f i r s t  s ta g e  w e re  m o s t ly  

c o u n t ie s ;  in  a fe w  case s, a d ja c e n t 

c o u n t ie s  w e re  c o m b in e d  to  k e e p  P S U s  

a b o v e  a c e r ta in  m in im u m  s ize .

N H A N E S  P S U s  w e re  s e le c te d  w i t h  

p r o b a b il i t ie s  p r o p o r t io n a te  to  a m e a s u re  

o f  s iz e  (P P S ).

F o r  m o s t o f  th e  s a m p le , th e  s e c o n d  

s a m p lin g  s ta g e  c o n s is te d  o f  a rea  

s e g m e n ts  c o m p r is in g  c e n s u s  b lo c k s  o r  

c o m b in a t io n s  o f  b lo c k s .  A  re g u la r  

s a m p le  o f  a re a  s e g m e n ts  w a s  s e le c te d  

fo r  th e  N H A N E S  2 0 0 2 - 2 0 0 6  s a m p le s . 

H o w e v e r ,  b e c a u s e  th e s e  s a m p le s  w e re  

b a s e d  o n  th e  2 0 0 0  c e n s u s  d a ta , th e  M O S

u s e d  f o r  s a m p lin g  w a s  u p d a te d  i f  

n e c e s s a ry  f o r  P S U s  e x p e r ie n c in g  la rg e  

g r o w th  s in c e  2 0 0 0 .

W it h in  P S U s , an  a v e ra g e  o f  2 4  

s e g m e n ts  w a s  s a m p le d . T h e  s a m p le  w a s  

d e s ig n e d  to  p ro d u c e  a p p ro x im a te ly  

e q u a l s a m p le  s ize s  p e r  P S U ; m o s t P S U s  

h a v e  e x a c t ly  2 4  s e g m e n ts . P S U s  

s e le c te d  w i t h  c e r ta in ty  ( w i t h  a 

p r o b a b i l i t y  o f  o n e ) m a y  h a v e  m o re  o r 

fe w e r  th a n  2 4  s e g m e n ts  to  e n s u re  

a p p ro p r ia te  re p re s e n ta t io n  in  th e  s a m p le . 

A d d i t io n a l ly ,  s o m e  la rg e  c e r ta in ty  P S U s  

w e re  tre a te d  as m u lt ip le - s tu d y  lo c a t io n s  

w i t h  v a r y in g  n u m b e rs  o f  s e g m e n ts  in  

e a c h  lo c a t io n  to , a g a in , e n s u re  

a p p ro p r ia te  re p re s e n ta t io n  o f  th e  P S U . 

T h e  s e g m e n ts  w e re  a ls o  s e le c te d  w i t h  

P P S . T h e  M O S  o f  th e  s e g m e n ts , w h e n  

c o m b in e d  w i t h  th e  s u b s a m p lin g  ra te s  

u s e d  w i t h in  th e  s e g m e n ts , p r o v id e d  

a p p r o x im a te ly  e q u a l n u m b e rs  o f  s a m p le  

p a r t ic ip a n ts  p e r  s e g m e n t.

T h e  s e g m e n t s a m p le  c a n  b e  v ie w e d  

as h a v in g  tw o  c o m p o n e n ts .  In  m o s t o f  

th e  U n i te d  S ta te s  s e g m e n ts  w e re  

s e le c te d  w i t h  P P S  a t a u n i fo r m  ra te . T h e  

s a m p lin g  ra te  u s e d  in  th is  c o m p o n e n t 

w a s  s u f f ic ie n t  to  s a t is fy  th e  s a m p le  s iz e  

re q u ire m e n ts  fo r  a l l  th e  s e x -a g e  d o m a in s  

e x c e p t s o m e  o f  th o s e  fo r  M e x ic a n -  

A m e r ic a n  p e rs o n s . T h e  s e c o n d  

c o m p o n e n t w a s  re s tr ic te d  to  2 0 0 0  

c e n s u s  b lo c k  g ro u p s  w i t h  m o d e ra te  o r  

la rg e  p r o p o r t io n s  o f  M e x ic a n - A m e r ic a n  

p e rs o n s  a c c o rd in g  to  th e  2 0 0 0  d e c e n n ia l 

c e n s u s . A  h ig h e r  s a m p lin g  ra te  w a s  

d e s ig n a te d  in  s u c h  a reas. T h e  b lo c k  

g ro u p s  w e re  s t r a t i f ie d  a c c o rd in g  to  th e  

p r o p o r t io n  o f  th e  p o p u la t io n  in  th e  

m in o r i t y  s u b d o m a in s .

T h e  th i r d  s ta g e  o f  s a m p le  s e le c tio n  

c o n s is te d  o f  D U s ,  in c lu d in g  

n o n in s t i tu t io n a l  g r o u p  q u a r te rs  s u c h  as 

d o r m ito r ie s .  I n  a g iv e n  P S U , fo l lo w in g  

th e  s e le c t io n  o f  s e g m e n ts , a l is t in g  o f  a l l  

D U s  in  th e  s a m p le d  s e g m e n ts  w a s  

p re p a re d , a n d  a s u b s a m p le  o f  th e s e  w e re  

d e s ig n a te d  f o r  s c re e n in g  in  o rd e r  to  

id e n t i f y  p o te n t ia l  s a m p le  p a r t ic ip a n ts .  

T h e  s u b s a m p lin g  ra te s  w e re  se t u p  to  

p r o d u c e  a n a t io n a l a n d  a p p r o x im a te ly  

e q u a l p r o b a b i l i t y  s a m p le  o f  h o u s e h o ld s  

in  m o s t o f  th e  U n i te d  S ta te s , w i t h  h ig h e r  

ra te s  fo r  th e  g e o g ra p h ic  s tra ta  w i t h  h ig h  

m in o r i t y  c o n c e n tra t io n s .  T h e  s c re e n in g  

ra te  in  e a c h  s tra tu m  w a s  d e s ig n e d  to  

p r o d u c e  th e  d e s ire d  n u m b e r  o f  s a m p le
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p a r t ic ip a n ts  f o r  th e  m o s t  d i f f i c u l t  ra c e  

a n d  H is p a n ic  o r ig in - s e x -a g e - in c o m e  

d o m a in  ( i .e . ,  th e  d o m a in  s a m p le d  a t th e  

h ig h e s t  ra te )  in  th e  m in o r i t y  s tra tu m .

P e rs o n s  w i t h in  th e  o c c u p ie d  D U s ,  

o r  h o u s e h o ld s , w e re  th e  fo u r th  s ta g e  o f  

s a m p le  s e le c t io n .  A l l  e l ig ib le  m e m b e rs  

w i t h in  a h o u s e h o ld  w e re  l is te d ,  a n d  a 

s u b s a m p le  o f  in d iv id u a ls  w a s  s e le c te d  

b a s e d  o n  se x , ag e , ra c e  a n d  H is p a n ic  

o r ig in ,  in c o m e , a n d  p re g n a n c y  s ta tu s . 

T h e  s u b s a m p lin g  ra te s  a n d  d e s ig n a t io n  

o f  p o te n t ia l  s a m p le  p a r t ic ip a n ts  w i th in  

s c re e n e d  h o u s e h o ld s  w e re  a r ra n g e d  to  

p r o v id e  a p p r o x im a te ly  s e l f - w e ig h t in g  

s a m p le s  f o r  e a c h  s u b d o m a in  w i th in  

m in o r i t y  d e n s ity  s tra ta  a n d  

s im u lta n e o u s ly  to  m a x im iz e  th e  a v e ra g e  

n u m b e r  o f  s a m p le  p a r t ic ip a n ts  p e r  

s a m p le  h o u s e h o ld .

A  s u m m a ry  o f  th e  e x p e c te d  a n n u a l 

s a m p le  s iz e s  a t th e  d e s ig n  s ta g e  is  

s h o w n  b e lo w :

N u m b e r  o f  s tu d y  lo c a t io n s  15

N u m b e r  o f  s e g m e n ts  3 6 0

N u m b e r  o f  D U s  to  b e  s c re e n e d  

a n n u a l ly  1 2 ,5 0 0

N u m b e r  o f  h o u s e h o ld s  to  b e  

s c re e n e d  a n n u a l ly  1 1 ,0 0 0

N u m b e r  o f  s a m p le d  p e rs o n s  e a c h  

y e a r  6 ,5 2 5

N u m b e r  o f  e x a m in e d  p e rs o n s  5 ,0 0 0

T h e  re m a in d e r  o f  th is  s e c tio n  w i l l  

fo c u s  o n  th e  c a lc u la t io n  o f  th e  s a m p lin g  

ra te s  (se e  ‘ ‘ S a m p le  ra te s  f o r  2 0 0 2 ­

2 0 0 6 ’ ’ ), th e  s e le c t io n  o f  P S U s  (see 

‘ ‘ S t r a t i f ic a t io n  a n d  s e le c t io n  o f  P S U s  fo r  

2 0 0 2 - 2 0 0 6 ’ ’ ) , a n d  w i th in - P S U  s e le c tio n  

p ro c e d u re s  (se e  ‘ ‘ S e le c t io n  o f  

s e g m e n ts ’ ’ ) . A g a in ,  s in c e  th e  s a m p lin g  

ra te s  a n d  P S U  s a m p le  w e re  c re a te d  

b a s e d  o n  a 6 -y e a r  s a m p le  d e s ig n , m u c h  

o f  th o s e  s e c tio n s  w i l l  re fe re n c e  th e  

2 0 0 2 - 2 0 0 7  s a m p le  f r o m  w h ic h  th e  

2 0 0 2 - 2 0 0 6  s tu d y  lo c a t io n s  w e re  

s e le c te d .

Sampling rates for 2002-2006
T h e  s a m p lin g  ra te s  u s e d  fo r  th e  

2 0 0 2 - 2 0 0 6  s a m p le  w e re  d e v e lo p e d  fo r  a 

s a m p le  in te n d e d  to  sp a n  th e  y e a rs

2 0 0 2 - 2 0 0 7 .  T h e  ra te s  re q u ire d  fo r  

s a m p lin g  ra c e  a n d  H is p a n ic  o r ig in - s e x -  

a g e - in c o m e  d o m a in s  a re  th e  d r iv in g  

fo r c e  in  a l l  s ta g e s  o f  s a m p lin g  fo r  

N H A N E S .  T h e  ‘ ‘ C a lc u la t io n  o f

s a m p lin g  ra te s  a n d  s c re e n in g  to  a c h ie v e  

a s e l f - w e ig h t in g  s a m p le ’ ’ s e c tio n  

d e s c r ib e s  th e  c a lc u la t io n  o f  th o s e  

s a m p lin g  ra te s  a n d  in d ic a te s  th e  a m o u n t 

o f  s c re e n in g  re q u ire d  to  a c h ie v e  a 

s e l f - w e ig h t in g  s a m p le . T h e  

‘ ‘O v e r s a m p lin g  in  M e x ic a n - A m e r ic a n  

d o m a in s ’ ’ s e c tio n  ad d re sse s  th e  

in c re a s e d  e f f ic ie n c ie s  th a t  ca n  b e  g a in e d  

b y  o v e rs a m p lin g  M e x ic a n - A m e r ic a n  

d o m a in s  in  h ig h - M e x ic a n  areas. T h e  

f in a l  o v e r a l l  s a m p lin g  ra te s  u s e d  fo r  

P S U  s e le c t io n  a re  g iv e n  in  th e  ‘ ‘F in a l  

s a m p lin g  ra te s ’ ’ s e c t io n . I n  th e  

‘ ‘D e p a r tu re s  f r o m  a s e lf - w e ig h t in g  

s a m p le ’ ’ s e c tio n , th e  c o n d it io n s  u n d e r  

w h ic h  th e  s a m p le  m a y  d e v ia te  f r o m  a 

s e l f - w e ig h t in g  d e s ig n  a re  p re s e n te d .

Calculation of sampling rates and 
screening to achieve a self-weighting 
sample

N H A N E S  is  a m u lt is ta g e  n a t io n a l 

a rea  p r o b a b i l i t y  s u rv e y  w i t h  f ix e d  

s a m p le  s iz e  ta rg e ts  fo r  s a m p lin g  

d o m a in s  d e f in e d  b y  ra c e  a n d  H is p a n ic  

o r ig in ,  s e x , ag e , a n d  lo w - in c o m e  s ta tu s . 

T h u s , th e  f i r s t  s te p  in  d e te rm in in g  th e  

m e a s u re s  o f  s iz e  to  b e  u s e d  fo r  

s a m p lin g  a t e a c h  s ta g e  is  to  c a lc u la te  

th e  s a m p lin g  ra te  fo r  e a c h  d o m a in .  T h e  

s a m p lin g  ra te  f o r  a d o m a in  d e p e n d s  o n  

th e  ta rg e t e x a m in a t io n  s a m p le  s iz e , th e  

e x p e c te d  e x a m in a t io n  re s p o n s e  ra te , a n d  

th e  e s t im a te d  s iz e  o f  th e  p o p u la t io n .  

T h e s e  s a m p lin g  ra te s  d e te rm in e  th e  

a m o u n t o f  s c re e n in g  th a t  w i l l  b e  

re q u ire d .

T o  c a lc u la te  s a m p lin g  ra te s , 

e x p e c ta t io n s  f o r  re s p o n s e  ra te s  m u s t  b e  

se t. I n  m o s t  case s, th e  d o m a in -s p e c if ic  

N H A N E S  1 9 9 9 -2 0 0 0  re s p o n s e  ra te s  

w e re  a s s u m e d  to  b e  u n c h a n g e d  fo r  

N H A N E S  2 0 0 2 - 2 0 0 7 ;  f o r  a fe w  

d o m a in s  f o r  w h ic h  th e  N H A N E S  

1 9 9 9 - 2 0 0 0  re s p o n s e  ra te  w a s  1 0 0 % , a 

re s p o n s e  ra te  o f  9 5 %  w a s  a s s u m e d . T h e  

re s p o n s e  ra te s  u s e d  in  th e  c a lc u la t io n s  

ra n g e d  f r o m  5 8 %  to  9 8 % , w i t h  th e  

lo w e s t  re s p o n s e  ra te s  a s s ig n e d  to  th e  

m o s t  c h a lle n g in g  s a m p lin g  d o m a in s , 

s u c h  as o ld e r  p e rs o n s .

S e v e ra l d a ta  s o u rc e s  w e re  u s e d  to  

o b ta in  n a t io n a l e s t im a te s  o f  th e  2 0 0 4  

n o n in s t i tu t io n a liz e d  c iv i l ia n  p o p u la t io n  

b y  ra c e  a n d  e th n ic i t y  f o r  th e  N H A N E S

2 0 0 2 - 2 0 0 7  s a m p le . A t  th e  t im e  o f  P S U  

s e le c t io n ,  p o p u la t io n  p r o je c t io n s  w e re

n o t  a v a ila b le  fo r  c e r ta in  U .S . 

s u b p o p u la t io n s ,  s u c h  as M e x ic a n -  

A m e r ic a n  p e rs o n s  o r  n o n in s t i tu t io n a l  

c iv i l ia n  re s id e n ts , so m u l t ip le  d a ta  

so u rc e s  w e re  n e e d e d  to  c re a te  th e se  

e s tim a te s . A g e - s e x  d is t r ib u t io n s  b y  ra c e  

w e re  f r o m  th e  U .S . C e n s u s  B u re a u ’ s 

p r o je c t io n s  o f  th e  to ta l  re s id e n t U .S . 

p o p u la t io n  in  2 0 0 4  f o r  m id d le  se r ie s  

m ig r a t io n  d a ta . T h e  p r o p o r t io n  o f  

H is p a n ic  p e rs o n s  w h o  w e re  M e x ic a n  

A m e r ic a n  ( n o n in s t i tu t io n a l iz e d  c iv i l ia n s )  

c a m e  f r o m  th e  M a r c h  2 0 0 0  C P S . T h e s e  

d a ta  w e re  u s e d  to  a d ju s t  th e  c o u n ts  o f  

H is p a n ic  p e rs o n s  in  o rd e r  to  e s t im a te  

th e  n u m b e r  o f  M e x ic a n - A m e r ic a n  

p e rs o n s  in  th e  2 0 0 4  p o p u la t io n .  T h e  

p r o p o r t io n  o f  th e  to ta l  re s id e n t 

p o p u la t io n  th a t  is  c iv i l ia n  a n d  

n o n in s t i tu t io n a liz e d  w a s  c a lc u la te d  u s in g  

A p r i l  1, 2 0 0 0 , c e n s u s  p r o je c t io n s  fo r  th e  

m o n th ly  p o s tc e n s a l re s id e n t p o p u la t io n  

a n d  th e  m o n th ly  p o s tc e n s a l 

n o n in s t i tu t io n a liz e d  c iv i l ia n  p o p u la t io n .  

N a t io n a l  p o v e r ty  e s t im a te s  f o r  o th e rs  b y  

s e x , ag e , a n d  r a t io  o f  in c o m e  to  p o v e r ty  

th r e s h o ld  f o r  1 9 9 9  w e re  fo u n d  in  

T a b le  2  o f  ‘ ‘ P o v e r ty  in  th e  U n i te d  

S ta te s ,’ ’ is s u e d  b y  th e  U .S .  C e n s u s  

B u re a u .

Oversampling in Mexican-American 
domains

T h e  in fo r m a t io n  i n  T a b le  I  in  

A p p e n d ix  I I  w as u s e d  to  d e te rm in e  th e  

o v e r a l l  s a m p le  s iz e  re q u ire d  to  m e e t 

e a c h  d o m a in  ta rg e t in  N H A N E S

2 0 0 2 - 2 0 0 6 .  A m o n g  b la c k  p e rs o n s , th e  

d o m a in  r e q u ir in g  th e  m o s t s c re e n in g  

c o n ta in e d  m a le s  a g e d  1 6 - 1 9 ;  i t  w a s  

e x p e c te d  th a t  6 0 ,6 3 9  h o u s e h o ld s  m u s t 

b e  s c re e n e d  to  m e e t th e  6 -y e a r  ta rg e t fo r  

th is  d o m a in .  T h e  d o m a in  r e q u ir in g  th e  

m o s t s c re e n in g  a m o n g  o th e rs  c o n ta in e d  

lo w - in c o m e  m a le s  a g e d  8 0  a n d  o v e r ;  i t  

w a s  e x p e c te d  th a t  5 9 ,7 3 8  h o u s e h o ld s  

m u s t b e  s c re e n e d  to  m e e t th e  6 -y e a r  

ta rg e t f o r  th is  d o m a in .  T h e  d o m a in  

r e q u ir in g  th e  m o s t s c re e n in g  a m o n g  

M e x ic a n - A m e r ic a n  p e rs o n s  c o n ta in e d  

m a le s  a g e d  6 0  a n d  o v e r ; i t  w a s  e x p e c te d  

th a t  1 1 5 ,1 7 6  h o u s e h o ld s  w o u ld  n e e d  to  

b e  s c re e n e d  to  m e e t th e  6 -y e a r  ta rg e t fo r  

th is  d o m a in .

In  N H A N E S ,  th e  s c re e n in g  c o s t p e r  

h o u s e h o ld  is  o n ly  a s m a ll  f r a c t io n  o f  th e  

c o s t o f  th e  in te r v ie w  a n d  e x a m in a t io n ,  

a n d  u p  to  a c e r ta in  p o in t  i t  ha s  o n ly  a
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T a b le  D. E x p e c te d  d e s i g n  e f f e c t s  fo r  t h e  a n a l y s i s  o f  a n n u a l  s a m p l e s  d u e  to  o v e r s a m p l in g  
in  t h e  h ig h - d e n s i t y  s t r a t a ,  fo r  M e x ic a n -A m e r ic a n  s e x - a g e  s a m p l in g  d o m a i n s  in  w h ic h  t h is  
o v e r s a m p l in g  w a s  u s e d

Sex-age sampling domain Expected design effect for
(Mexican-American persons only) the analysis of annual samples

Male and female....................................  Under 1 year 1.20
Male and female....................................  1-2 years 1.00
M a le .......................................................  12-15 years 1.03
M a le .......................................................  16-19 years 1.03
M a le .......................................................  60 years and over 1.20
F e m a le .................................................. 12-15 years 1.03
F e m a le .................................................. 16-19 years 1.04
F e m a le .................................................. 60 years and over 1.07

m in o r  e f fe c t  o n  to ta l  c o s t;  h o w e v e r ,  

w h e n  s c re e n in g  m u s t b e  p e r fo r m e d  fo r  

1GG,GGG h o u s e h o ld s  o r  m o re , th e  

s c re e n in g  c o s t b e g in s  to  a c c o u n t f o r  a 

s u b s ta n t ia l p a r t  o f  th e  to ta l  c o s t. In  

a d d it io n ,  th e  w o r k lo a d  a s s o c ia te d  w i t h  

s c re e n in g  so m a n y  h o u s e h o ld s  has a 

m a jo r  im p a c t  o n  re c ru i tm e n t ,  

s u p e rv is io n ,  a n d  c o n t r o l  o f  th e  e n t ire  

o p e ra t io n .  T o  a t ta in  th e  ta rg e t s a m p le  

s ize s  f o r  th e s e  d o m a in s ,  areas w i t h  h ig h  

p r o p o r t io n s  o f  M e x ic a n - A m e r ic a n  

p e rs o n s  w e re  o v e rs a m p le d  b e c a u s e  i t  

w a s  e x p e c te d  th a t  o v e r  th e  c o u rs e  o f  6 

y e a rs  a s e l f - w e ig h t in g  n a t io n a l s a m p le  

o f  6 G ,6 3 9  h o u s e h o ld s  w o u ld  a t ta in  th e  

ta rg e t s a m p le  s ize s  fo r  th e  b la c k  a n d  

o th e rs  d o m a in s .

C e n s u s  b lo c k s  ( th e  b a s is  f o r  th e  

fo r m a t io n  o f  s e c o n d -s ta g e  s a m p lin g  

u n its ,  o r  s e g m e n ts ) w e re  s t r a t i f ie d  

a c c o rd in g  to  th e  p o p u la t io n  p e rc e n ta g e  

o f  M e x ic a n - A m e r ic a n  p e rs o n s  in  th e  

b lo c k  g ro u p . T a b le  C  g iv e s  th e  

d e f in it io n s  o f  th e  M e x ic a n - A m e r ic a n  

d e n s ity  s tra ta .

T o  d e te rm in e  th e  o v e rs a m p lin g  ra te s  

to  b e  u s e d , th e  d is t r ib u t io n  o f  th e  to ta l 

p o p u la t io n  a n d  o f  th e  M e x ic a n -  

A m e r ic a n  p o p u la t io n  a c ro ss  th e  d e n s ity  

s tra ta  w e re  e x a m in e d . T h e  c o n c e n tra t io n  

o f  th e  M e x ic a n - A m e r ic a n  p o p u la t io n  in  

e a c h  d e n s ity  s t ra tu m  d e te rm in e d  th e  

o p e ra t io n a l e f f ic ie n c y  o f  th e  

s t r a t i f ic a t io n  s c h e m e ; th e  v a r ia t io n  in  

c o n c e n tra t io n s  a n d  s a m p lin g  ra te s  a c ro ss  

s tra ta  d e te rm in e d  th e  s ta t is t ic a l 

e f f ic ie n c y .

T a b le  D  p r o v id e s  th e  e x p e c te d  

d e s ig n  e f fe c ts  d u e  to  o v e rs a m p lin g  in  

th e  h ig h - d e n s ity  s tra ta  fo r  e a c h  o f  th e  

M e x ic a n - A m e r ic a n  d o m a in s  f o r  w h ic h  

th is  o v e rs a m p lin g  w a s  in te n d e d  in  

N H A N E S  2G G 2-2G G 7. T h e  e x p e c te d  

d e s ig n  e f fe c t  is  h ig h e s t f o r  M e x ic a n -

T a b le  C . D e f in it io n s  o f  t h e  M e x ic a n -  
A m e r ic a n  d e n s i t y  s t r a t a  f o r  N a t io n a l  H e a lth  
a n d  N u tr i tio n  E x a m in a t io n  S u rv e y , 
2 0 0 2 - 2 0 0 7

Percent 
Mexican 

American in 
Density stratum stratum

1   0-10
 2 ..........................................................  1G-30
 3 ..........................................................  3G-60
 4 ..........................................................  6G or more

A m e r ic a n  m a le s  a g e d  6 0  a n d  o v e r, th e  

d o m a in  th a t  re q u ire d  th e  m o s t 

o v e rs a m p lin g .

T h e  f o l lo w in g  is  a d e r iv a t io n  o f  th e  

s c re e n in g  ra te  f o r  th e  f u l l  6 -y e a r  b a s ic  

s a m p le :

•  B a s e  s c re e n in g  s a m p le  s iz e  f o r  6 

y e a rs  =  6 0 ,6 3 9  h o u s e h o ld s ;

•  F i f t y  p e rc e n t a d d -o n  fo r  re s e rv e  =  

9 0 ,9 5 9  h o u s e h o ld s ;

•  P ro je c te d  to ta l  h o u s e h o ld s  in  th e  

U n i te d  S ta te s  in  2 0 0 0  =  1 0 7 ,4 9 2 ,9 5 3  

h o u s e h o ld s ; a n d ,

•  S a m p lin g  ra te  fo r  b a s e  s a m p le  =  

9 0 ,9 5 9 /1 0 7 ,4 9 2 ,9 5 3  «  1 /1 ,1 8 2 .

T h e  a m o u n t o f  a d d it io n a l s c re e n in g  

re q u ire d  as a r e s u lt  o f  o v e rs a m p lin g  

M e x ic a n - A m e r ic a n  p e rs o n s  is  th e  s u m  

o f  th e  a m o u n ts  o f  a d d it io n a l s c re e n in g  

re q u ire d  in  e a c h  d e n s ity  s t ra tu m  in  o rd e r  

to  a t ta in  th e  h ig h e s t s a m p lin g  ra te  fo r  

th e  d e n s ity  s tra tu m . In  th is  case , a to ta l 

o f  5 ,3 2 1  a d d it io n a l h o u s e h o ld s  w e re  

e s tim a te d  to  b e  n e e d e d  f o r  th is  p u rp o s e .

Final sampling rates
T a b le  I I  i n  A p p e n d ix  I I  s h o w s th e  

s a m p lin g  ra te s  u s e d  fo r  th e  s e le c t io n  o f  

P S U s  in  N H A N E S  2 0 0 2 - 2 0 0 6  fo r  ea ch  

o f  th e  s a m p lin g  d o m a in s  in  th e  fo u r  

d e n s ity  s tra ta . D e s p ite  n o  e x p l ic i t  ta rg e t 

s a m p le  s iz e s  f o r  th e  in fa n t  d o m a in s  

(s a m p le  p a r t ic ip a n ts  u n d e r  a g e  1 y e a r) ,  

p e rs o n s  in  th e s e  d o m a in s  w e re  s a m p le d  

a t th e  m a x im u m  ra te  f o r  th e ir  ra c e  a n d  

e th n ic i t y  w i t h in  th e  d e n s ity  s tra tu m ; th a t 

is , th e  in fa n t  d o m a in s  w e re  ‘ ‘ ta k e  a l l ’ ’ 

d o m a in s .  T h e  s a m p lin g  ra te s  g iv e n  in  

T a b le  I  i n  A p p e n d ix  I I  w e re  d e s ig n e d  to  

p r o v id e  a 5 0 %  re s e rv e  s a m p le  as w e l l  as 

a p r o v is io n  f o r  e x p e c te d  n o n re s p o n s e  in  

e a c h  s u b d o m a in .

T h e  s a m p lin g  ra te s  w e re  c a lc u la te d  

u s in g  th e  a p p ro a c h  d e s c r ib e d  in  th e  

‘ ‘ C a lc u la t io n  o f  s a m p lin g  ra te s  a n d  

s c re e n in g  to  a c h ie v e  a s e l f - w e ig h t in g  

s a m p le ’ ’ a n d  ‘ ‘ O v e r s a m p lin g  in  

M e x ic a n - A m e r ic a n  d o m a in s ’ ’ s e c tio n s .

In  e a c h  d e n s ity  s tra tu m , th e  m a x im u m  

s a m p lin g  ra te  d e te rm in e d  th e  s c re e n in g  

s a m p le ; th a t  is ,  in  e a c h  d e n s ity  s tra tu m , 

th e  s a m p le  o f  h o u s e h o ld s  to  b e  s c re e n e d  

w a s  to  b e  s e le c te d  a t th e  h ig h e s t 

s a m p lin g  ra te s  th a t  a p p e a re d  fo r  th a t  

d e n s ity  s tra tu m . A l l  s c re e n e d  p e rs o n s  in  

th e  s u b d o m a in  h a v in g  th a t  m a x im u m  

ra te  w e re  to  b e  re ta in e d  in  th e  s a m p le . 

T h e  s c re e n e d  p e rs o n s  in  o th e r  

s u b d o m a in s  w e re  to  b e  s u b s a m p le d  to  

b r in g  th e  s a m p lin g  ra te s  fo r  th o s e  

s u b d o m a in s  d o w n  to  th e  d e s ire d  le v e ls .  

T h e  s u b s a m p lin g  ra te s  w e re  d e s ig n e d  to  

m in im iz e  th e  v a r ia b i l i t y  in  s a m p lin g  

ra te s  a m o n g  s tra ta  w h i le  s t i l l  a c h ie v in g  

th e  d e s ire d  p re c is io n .

Departures from a self-weighting 
sample

C a lc u la t in g  th e  s a m p lin g  ra te s  

re q u ire d  s e v e ra l a s s u m p tio n s  r e la t in g  to  

p o p u la t io n  s iz e  a n d  re s p o n s e  ra te s . T o  

th e  e x te n t  th a t  th e s e  a s s u m p tio n s  w e re  

n o t  m e t, th e  a c tu a l s c re e n in g  re q u ire d  to  

re a c h  th e  ta rg e t s a m p le  s ize s  d i f fe r e d  

f r o m  th e  e x p e c te d  s c re e n in g .

A s  s ta te d  in  th e  ‘ ‘ C a lc u la t io n  o f  

s a m p lin g  ra te s  a n d  s c re e n in g  to  a c h ie v e  

a s e l f - w e ig h t in g  s a m p le ’ ’ s e c tio n , 

s e v e ra l d a ta  s o u rc e s  w e re  u s e d  to  

d e v e lo p  th e  2 0 0 4  p o p u la t io n  p r o je c t io n s  

u s e d  in  th e  s a m p lin g  ra te  c a lc u la t io n s .  

T h e s e  s o u rc e s  in c lu d e d  th e  U .S .  C e n s u s  

B u re a u ’ s J u ly  2 0 0 4  p r o je c t io n s  o f  th e  

re s id e n t p o p u la t io n  b y  ag e , s e x , a n d  ra c e  

a n d  H is p a n ic  o r ig in ,  th e  2 0 0 0  p o s tc e n s a l



Page 1G □  Series 2, No. 155

p r o je c t io n s  o f  th e  re s id e n t a n d  

n o n in s t i tu t io n a liz e d  c iv i l ia n  p o p u la t io n ,  

a n d  th e  M a r c h  2 0 0 0  C P S  e s tim a te s  o f  

th e  p r o p o r t io n  o f  H is p a n ic  p e rs o n s  w h o  

w e re  a ls o  M e x ic a n  A m e r ic a n .  N a t io n a l 

p o v e r ty  e s t im a te s  f o r  w h i te  a n d  o th e rs  

o r ig in a te d  w i t h  ce n s u s  d a ta  f r o m  1 9 9 9 . 

T h e  p o p u la t io n  p r o je c t io n s  a n d  r e s u lt in g  

e x p e c te d  s c re e n in g  re q u ire m e n t  n u m b e rs  

d e p e n d e d  o n  th e  a s s u m p tio n  th a t  th e se  

1 9 9 9 , 2 0 0 0 , a n d  2 0 0 4  p r o p o r t io n s  

c o n t in u e d  to  h o ld  in  th e  y e a rs  o f  d a ta  

c o l le c t io n .

F in a l ly ,  as n o te d  in  th e  ‘ ‘ C a lc u la t io n  

o f  s a m p lin g  ra te s  a n d  s c re e n in g  to  

a c h ie v e  a s e l f - w e ig h t in g  s a m p le ’ ’ 

s e c tio n , th e  e x p e c te d  e x a m in a t io n  

re s p o n s e  ra te s  w e re  se t e q u a l to  

a c h ie v e d  e x a m in a t io n  re s p o n s e  ra te s  b y  

d o m a in  fo r  e a r l ie r  y e a rs  o f  N H A N E S .  

S c re e n in g  re q u ire m e n ts  a ls o  v a r ie d  f r o m  

e x p e c ta t io n s  d e p e n d in g  o n  h o w  m u c h  

th e s e  e a r l ie r  re s p o n s e  ra te s  d i f fe r e d  f r o m  

th e  a c tu a l e x p e r ie n c e  in  2 0 0 2 - 2 0 0 6 .

Stratification and selection of 
PSUs for 2002-2006

A s  m e n t io n e d  p r e v io u s ly ,  th e  

o p e ra t io n a l re q u ire m e n ts  f o r  N H A N E S  

a re  s u c h  th a t  th e  a m o u n t o f  t ra v e l 

n e c e s s a ry  f o r  a s a m p le  p a r t ic ip a n t  to  

v is i t  a M E C  s h o u ld  b e  m in im iz e d  to  

in c re a s e  th e  l ik e l ih o o d  o f  a c h ie v in g  h ig h  

re s p o n s e  ra te s . A s  a re s u lt ,  in d iv id u a l  

c o u n t ie s  w e re  c h o s e n  as th e  P S U s  fo r  

N H A N E S .  H o w e v e r ,  s o m e  c o u n tie s  

h a v e  s u c h  s m a ll  p o p u la t io n s  th a t  th e ir  

p r o b a b i l i t ie s  o f  s e le c t io n  w o u ld  b e  lo w e r  

th a n  w h a t  is  re q u ire d  to  a tta in  th e  

s a m p lin g  ra te s  f o r  s o m e  o f  th e  d o m a in s . 

I f  s e le c te d  fo r  th e  s a m p le , th e y  w o u ld  

in t r o d u c e  c o n s id e ra b le  v a r ia b i l i t y  in to  

th e  w e ig h ts .  C o n s e q u e n t ly ,  th e s e  s m a ll 

c o u n t ie s  w e re  c o m b in e d  w i t h  o n e  o r  

m o re  a d ja c e n t c o u n t ie s  to  fo r m  m o re  

e f f ic ie n t  s a m p lin g  u n its .  F o r  th e  sa m e  

re a s o n , in d e p e n d e n t c i t ie s  in  V ir g in ia  

w e re  c o m b in e d  w i t h  n e a rb y  c o u n tie s .

T h e  P S U s  s e le c te d  f o r  th e

2 0 0 3 - 2 0 0 6  s a m p le  w e re  d e v e lo p e d  f o r  a 

s a m p le  in te n d e d  to  sp a n  f r o m  2 0 0 2  to  

2 0 0 7 . T h e  f ra m e  f o r  th e  f u l l  N H A N E S

2 0 0 2 - 2 0 0 7  in c lu d e d  a l l  c o u n t ie s  in  th e  

e n t ir e  c o u n try .  F r o m  th e  a p p ro x im a te ly  

3 ,1 0 0  c o u n t ie s  a n d  c o u n ty  e q u iv a le n ts  in  

th e  U n i te d  S ta te s , 2 ,8 8 2  P S U s  w e re

fo r m e d  (m o s t o f  w h ic h  c o n s is te d  o f  

in d iv id u a l  c o u n t ie s ) ,  a s a m p le  o f  90  

s tu d y  lo c a t io n s  w a s  s e le c te d , a n d  15  p e r  

y e a r  w e re  r a n d o m ly  a l lo c a te d  to  e a c h  o f  

th e  ye a rs .

Calculation of PSU MOS
T h e  N H A N E S  s a m p le  w a s  d e s ig n e d  

to  y ie ld  a s e l f - w e ig h t in g  s a m p le  fo r  

e a c h  s a m p lin g  d o m a in  w h i le  p r o d u c in g  

an  e f f ic ie n t  w o r k lo a d  in  e a c h  s tu d y  

lo c a t io n .  P S U s  w e re  s e le c te d  w i th  

p r o b a b i l i t ie s  p r o p o r t io n a te  to  an  M O S .  

T h e  s e le c t io n  p r o b a b i l i t y  o f  a P S U  

d e te rm in e s  th e  m a x im u m  ra te  a t w h ic h  

p e rs o n s  re s id in g  in  th a t  p a r t ic u la r  P S U  

c a n  b e  s e le c te d .

T h e  e x p re s s io n  u s e d  to  d e f in e  th e  

P S U  M O S  is  s im i la r  to  th a t  u s e d  in  

N H A N E S  I I I .  T h e  M O S  o f  P S U  h, 

d e n o te d  b y  M h, is  a w e ig h te d  a v e ra g e  o f  

e s t im a te d  p o p u la t io n s  b y  ra c e  a n d  

e th n ic i t y  a n d  w a s  c a lc u la te d  as fo l lo w s :

M h =  ^ k ^ k C hk ,

*

a =  V  T  r  
A k =  Z j iM ik 7 ik C *k

w h e re
..k.

i  =  th e  w i th in - P S U  M e x ic a n -

A m e r ic a n  d e n s ity  s tra tu m ;

k  =  th e  ra c e  a n d  H is p a n ic  o r ig in  a n d

in c o m e  s u b d o m a in ;

l  =  th e  s e x -a g e  s u b d o m a in ;

C hk =  th e  2 0 0 0  ce n s u s  p o p u la t io n

e s tim a te  f o r  ra c e  a n d  H is p a n ic  

o r ig in  a n d  in c o m e  s u b d o m a in  k  

in  P S U  h  (se e  b e lo w ) ;

T ik =  th e  p r o p o r t io n  o f  th e  U .S .

p o p u la t io n  in  th e  i - th  d e n s ity  

s tra tu m  fo r  th e  k - th  ra c e  a n d  

H is p a n ic  o r ig in  a n d  in c o m e  

s u b d o m a in ;

r ikl =  th e  s a m p lin g  ra te  o f  p e rs o n s  in

d e n s ity  s tra tu m  i  f o r  th e  ( k , l ) - th  

ra c e  a n d  H is p a n ic  o r ig in  a n d  

in c o m e -s e x -a g e  s u b d o m a in ;

C * kl =  th e  m o s t re c e n t p r o je c t io n  o f  th e  

2 0 0 4  to ta l  p o p u la t io n  c o u n t fo r  

ra c e  a n d  H is p a n ic  o r ig in  a n d  

in c o m e -s e x -a g e  s u b d o m a in  ( k , l ) ;  

a n d

C * k  =  th e  m o s t re c e n t p r o je c t io n  o f

y e a r  2 0 0 4  to ta l  p o p u la t io n  c o u n t

f o r  ra c e  a n d  H is p a n ic  o r ig in  a n d  

in c o m e  s u b d o m a in  k .

B e c a u s e  s in g le  c o u n t ie s  ra th e r  th a n  

la rg e r  areas m a d e  u p  o f  g ro u p s  o f  

c o u n tie s  a re  o p t im a l  as N H A N E S  P S U s , 

th e  M h w a s  f i r s t  c a lc u la te d  w i t h  h  

re p re s e n t in g  a s in g le  c o u n ty .

P o p u la t io n  e s t im a te s  fo r  th e  to ta l,  

b la c k ,  a n d  H is p a n ic  p o p u la t io n s  w e re  

o b ta in e d  f r o m  th e  ‘ ‘ C e n s u s  2GGG 

R e d is t r ic t in g  D a ta . ’ ’ B e c a u s e  c o u n ty -  

le v e l d a ta  fo r  M e x ic a n - A m e r ic a n  

p o p u la t io n  d a ta  w e re  n o t  a v a ila b le ,  a 

r a t io  o f  M e x ic a n - A m e r ic a n  to  H is p a n ic  

p e rs o n s  w a s  c a lc u la te d  u s in g  199G 

d e c e n n ia l ce n s u s  d a ta  f o r  th e  c o u n ty . 

U n d e r  th e  a s s u m p tio n  th a t  th is  r a t io  has 

n o t  c h a n g e d  s ig n i f ic a n t ly ,  i t  w a s  a p p lie d  

to  th e  c o u n ty ’ s 2GGG H is p a n ic  

p o p u la t io n  c o u n t to  e s t im a te  th e  2GGG 

M e x ic a n - A m e r ic a n  p o p u la t io n ,  as 

f o l lo w s :

C 199G 
C  =  hM c  
C hM =  C199G C hH , 

C hH

w h e re  C M  a n d  C¿H90 a re  th e  199G 

M e x ic a n - A m e r ic a n  a n d  H is p a n ic  

p o p u la t io n s  in  c o u n ty  h , C hM is  th e  

2GGG H is p a n ic  p o p u la t io n  in  c o u n ty  h , 

a n d  C hM is  th e  e s t im a te d  M e x ic a n -  

A m e r ic a n  p o p u la t io n  fo r  c o u n ty  h . T h e  

p o p u la t io n  fo r  th e  ‘ ‘ o th e r ’ ’ ra c e  a n d  

H is p a n ic  o r ig in  d o m a in  w a s  c a lc u la te d  

b y  s u b tra c t in g  th e  2GGG M e x ic a n -  

A m e r ic a n  p o p u la t io n  e s t im a te  a n d  th e  

b la c k  p o p u la t io n  f r o m  th e  to ta l  2GGG 

p o p u la t io n  fo r  th e  c o u n ty .

In  o rd e r  to  a r r iv e  a t e s tim a te s  o f  th e  

c iv i l ia n ,  n o n in s t i tu t io n a l  p o p u la t io n  fo r  

e a c h  r a c ia l  a n d  e th n ic  g ro u p  u s e d  in  th e  

P S U  M O S ,  th e s e  e s tim a te s  w e re  fu r th e r  

a d ju s te d  b y  th e  p e rc e n ta g e  o f  th e  to ta l  

p o p u la t io n  in  th e  P S U  th a t  w a s  

in s t i tu t io n a l iz e d  a c c o rd in g  to  th e  2GGG 

d e c e n n ia l ce n s u s  b e c a u s e  m o re  d e ta i le d  

e s tim a te s  w e re  n o t  a v a ila b le .  ( N o te  th a t  

th is  is  n o t  in c lu d e d  n o ta t io n a l ly  a b o v e .)

T h e  fa c to rs  A ik s h o w n  i n  T a b le  E  

a re  th e  w e ig h ts  u s e d  to  a s s ig n  th e  

r e la t iv e  c o n t r ib u t io n  f r o m  e a c h  ra c ia l  

a n d  e th n ic  g r o u p  in  th e  c o m p u ta t io n  o f  

th e  M O S .  P o p u la t io n  c o n c e n tr a t io n  in  

e a c h  d e n s ity  s tra tu m , T ik m u s t  b e  

e s t im a te d  f o r  M e x ic a n - A m e r ic a n  

p e rs o n s  b e c a u s e  th e  s a m p lin g  ra te s  v a r y  

a c ro s s  d e n s ity  s tra ta  fo r  s o m e  d o m a in s .
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Table E. Values of Tk  and A k  used in the calculation of the primary sampling unit measure of size

Race and Hispanic origin Density Tik Aik

Mexican Am erican........................................................................ 1 G.30 G.GGG614
2 G.23 G.GGG614
3 G.20 G.GGG614
4 0.27 G.GGG614

B la c k .............................................................................................. G.GGG4G5
Other, low incom e........................................................................ 0.000227
Other, non-low in c o m e ................................................................ G.GGG118

. . . Category not applicable.

T h e s e  c o n c e n tra t io n s  w e re  e s tim a te d  

u s in g  1 9 9 0  c e n s u s  d a ta  a t th e  b lo c k  

g r o u p  le v e l  a n d  a re  a ls o  s h o w n  in  

T a b le  E . E s t im a te s  o f  th e  fa c to rs  T ik a re  

n o t  n e c e s s a ry  f o r  th e  o th e r  ra c e  a n d  

H is p a n ic  o r ig in  a n d  in c o m e  d o m a in s .

F o r  th e s e  g ro u p s  i t  c a n  b e  s h o w n  th a t 

A ik  =  A k  b e c a u s e  r M  =  r u  a n d  ^ T i k  =  1-

Minimum measures of size
T h e  s e le c t io n  p r o b a b i l i t y  o f  a P S U  

d e te rm in e s  th e  m a x im u m  ra te  a t w h ic h  

p e rs o n s  re s id in g  in  th a t  p a r t ic u la r  P S U  

c a n  b e  s e le c te d  fo r  N H A N E S  w h i le  

re ta in in g  th e  s e l f - w e ig h t in g  n a tu re  o f  th e  

s a m p le . I f  th e  M O S  o f  a P S U  is  to o  

s m a ll,  th e  re q u ire d  s a m p lin g  ra te s  fo r  

s o m e  s u b d o m a in s  c a n n o t b e  a c h ie v e d . 

C o n s e q u e n t ly ,  s p e c ia l w e ig h t in g  

p ro c e d u re s  w o u ld  b e  re q u ire d  f o r  s u c h  

P S U s , a n d  th e  r e s u lt in g  v a r ia b i l i t y  in  

w e ig h ts  w o u ld  in c re a s e  s a m p lin g  e r ro rs . 

T o  e n s u re  th a t a l l  re q u ire d  s a m p lin g  

ra te s  c o u ld  b e  a c h ie v e d , c o u n t ie s  w i t h  

v e r y  s m a ll  M O S  w e re  c o m b in e d  w i t h  

o th e r  a d ja c e n t c o u n tie s .

T h e  c o n d i t io n  th a t  d e te rm in e s  th e  

m in im u m  M O S  o f  a P S U  is

P h >  r k f o r  a l l  h  a n d  k,

w h e re

P h =  th e  p r o b a b i l i t y  o f  s e le c t in g  P S U

h ; an d ,

r k =  th e  m a x im u m  s a m p lin g  ra te

a m o n g  th e  s a m p lin g  d o m a in s  

fo r  ra c e  a n d  H is p a n ic  o r ig in  k .

F o r  c e r ta in ty  P S U s , th is  c o n d it io n  

a lw a y s  h o ld s ,  b e c a u s e  r k < 1  a n d  

P h =  1. F o r  n o n c e r ta in ty  P S U s , th e  

p r o b a b i l i t y  o f  s e le c t in g  P S U  h  is

P h =  cNC

w h e re

M h

N C  =  th e  se t o f  n o n c e r ta in ty  c o u n tie s ;

cNC  =  th e  n u m b e r  o f  n o n c e r ta in ty  

P S U s  to  b e  s e le c te d ; a n d ,

M h th e  M O S  fo r  P S U  h.

T h u s , th e  c o n d i t io n  th a t  d e te rm in e s  

th e  m in im u m  M O S  is  e q u iv a le n t  to

M h -  r k
V heN C M h

NC

F o r  e a c h  c o u n ty ,  i t  w a s  n e c e s s a ry  to  

c h e c k  w h e th e r  th e  M O S  o f  th e  c o u n ty  

m e t th e  ‘ ‘ m in im u m  M O S ’ ’ c o n d it io n .  

B e c a u s e  th e  r ig h t - h a n d  s id e  is  a 

c o n s ta n t,  th e  f i r s t  s te p  in  th is  c h e c k  w a s  

to  c o m p u te  th is  p r o d u c t .  T h e  n u m b e r  o f  

n o n c e r ta in ty  lo c a t io n s ,  cNC, w a s  72 .

T h e  s e c o n d  te r m  o n  th e  r ig h t - h a n d  

s id e  o f  th e  e x p re s s io n  w a s  fo u n d  to  b e

S heN C M h
S 7 8 .3 9

NC

M a n y  c o u n t ie s  h a v e  v e r y  lo w  

M e x ic a n - A m e r ic a n  o r  b la c k  p o p u la t io n s .  

F o r  th e s e  c o u n tie s , e x tre m e  m e a s u re s  

w e re  ta k e n  to  e n s u re  th a t th e  s a m p lin g  

ra te s  f o r  M e x ic a n - A m e r ic a n  o r  b la c k  

d o m a in s  c o u ld  b e  m e t. F o r  th is  re a s o n , 

th e  v a lu e  o f  r k u s e d  in  th e  c a lc u la t io n  

v a r ie d  d e p e n d in g  o n  th e  M e x ic a n -  

A m e r ic a n  o r  b la c k  p o p u la t io n  

p r o p o r t io n s  in  a g iv e n  P S U . T h e  v a lu e s  

o f  r k u s e d  in  th e  c a lc u la t io n  o f  th e  

m in im u m  P S U  M O S  a re  n o te d  b e lo w :

•  I f  a t le a s t 3 %  o f  th e  P S U  p o p u la t io n  

d is t r ib u t io n  w a s  M e x ic a n  A m e r ic a n ,

th e n  r k =  r Mexican American

•  I f  le ss  th a n  3 %  o f  th e  P S U  

p o p u la t io n  d is t r ib u t io n  w a s  M e x ic a n  

A m e r ic a n ,  b u t  a t le a s t 3 %  b la c k ,

th e n  r k =  r Black

V heN C M h

•  I f  le ss  th a n  3 %  o f  th e  P S U

p o p u la t io n  d is t r ib u t io n  w a s  M e x ic a n  

A m e r ic a n  a n d  le ss  th a n  3 %  b la c k ,  

th e n

r k =  r White/other

T h e  s a m e  r u le  w a s  u s e d  in  th e  

s e le c t io n  o f  P S U s  in  1 9 9 9 -2 0 0 1 .  C u to f fs  

o f  a t le a s t 3 %  M e x ic a n - A m e r ic a n  o r  a t 

le a s t 3 %  o f  b la c k  p e rs o n s  h a v e  

t r a d i t io n a l ly  b e e n  u s e d  in  N H A N E S  fo r  

th is  p u rp o s e  a n d  w e re  a g a in  u s e d  h e re .

B a s e d  o n  th is  m in im u m  M O S  

c r i te r io n ,  2 5 6  c o u n t ie s  w e re  fo u n d  to  

h a v e  M O S  th a t w e re  to o  s m a ll.  T h e s e  

c o u n t ie s  w e re  c o m b in e d  w i t h  

n e ig h b o r in g  n o n c e r ta in ty  c o u n t ie s .  T h e  

n e ig h b o r in g  c o u n t ie s  h a d  to  b e  a d ja c e n t, 

a n d  th e  m a x im u m  d is ta n c e  b e tw e e n  a n y  

tw o  p o in ts  in  th e  c o m b in e d - c o u n ty  a rea  

h a d  to  b e  le ss  th a n  1 2 5  m ile s .  A ls o ,  

u n le s s  th e re  w e re  n o  a lte rn a t iv e s  th a t  

m e t th e  a fo re m e n t io n e d  c r i te r ia ,  c o u n t ie s  

c o m b in e d  w e re  f r o m  th e  s a m e  s ta te .

T w e n ty  c o u n t ie s  th a t  fa i le d  to  b e  

c o m b in e d  e i th e r  h a d  n o  s u r ro u n d in g  

c o u n t ie s  th a t  f i t  th is  q u a l i f ic a t io n ,  o r  

a d ja c e n t c o u n t ie s  a lre a d y  b e lo n g e d  to  a 

c o m b in a t io n .  T h e s e  c o u n t ie s  w e re  

m a n u a l ly  c o m b in e d  b y  s l ig h t ly  

lo o s e n in g  th e  m ile a g e  re s t r ic t io n s  w h e re  

n e ce ssa ry . T h re e  b o ro u g h s  in  A la s k a  

w e re  n o t  c o m b in e d  e i th e r  b y  c o m p u te r  

o r  m a n u a l ly  b e c a u s e  th e  d is ta n c e s  

b e tw e e n  th e m  a n d  a reas u n d e r  

c o n s id e ra t io n  f o r  c o m b in in g  w e re  to o  

g re a t;  in  s o m e  case s, th e  a re a s  w e re  

s e p a ra te d  b y  w a te r ,  m a k in g  tra v e l 

d i f f i c u l t  b e tw e e n  th e  areas.

A f t e r  th e  n e c e s s a ry  c o u n ty  

c o m b in a t io n s  w e re  m a d e , th e  P S U  

M O S ,  M h w a s  re c a lc u la te d  w i t h  h  

re p re s e n t in g  th e  c o m b in e d  c o u n t ie s  as a 

s in g le  P S U .
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Selection of certainty PSUs
S o m e  c o u n t ie s  h a d  an  M O S  la rg e  

e n o u g h  th a t  th e y  w e re  s e le c te d  w i t h  

c e r ta in ty ,  a n d  a fe w  o f  th e s e  w e re  

s e le c te d  m u l t ip le  t im e s . T h e s e  c e r ta in ty  

P S U s  w e re  re m o v e d  f r o m  th e  c o u n ty  

f ra m e  p r io r  to  n o n c e r ta in ty  P S U  

s e le c tio n .

A  P S U  w a s  id e n t i f ie d  as a c e r ta in ty  

i f  i ts  w e ig h te d  M O S  e x c e e d e d  7 5 %  o f  

th e  in i t ia l  s a m p lin g  in te r v a l ;  th a t  is ,

P S U  h  w a s  in c lu d e d  in  th e  s a m p le  w i th  

c e r ta in ty  i f

M h  >  0 .7 5  ’

w h e r e  H  is  th e  n u m b e r  o f  P S U s  o n  th e  

e n t ir e  s a m p lin g  fra m e .

S o m e  c e r ta in ty  P S U s  w e re  so la rg e  

th a t  th e y  w a r r a n te d  m o re  th a n  o n e  s tu d y  

lo c a t io n ;  o th e rw is e ,  w e ig h t in g  fa c to rs  

w o u ld  h a v e  to  b e  a p p lie d  to  e n s u re  

a p p ro p r ia te  re p re s e n ta t io n ,  a n d  th e se  

w e ig h t in g  fa c to rs  w o u ld  re d u c e  th e  

e f f ic ie n c y  o f  e s tim a te s . T h e  n u m b e r  o f  

s tu d y  lo c a t io n s  a l lo c a te d  to  e a ch  

c e r ta in ty  P S U  w a s  o b ta in e d  b y  

c o m p a r in g  th e  w e ig h te d  M O S  M h f o r  

th e  P S U  w i t h  th e  in i t ia l  P S U  s a m p lin g  

in te r v a l ,  ( 1 /9 0 )  Z H=1 M h.

A  to ta l  o f  18 s tu d y  lo c a t io n s  in  th e  

f u l l  N H A N E S  2 0 0 2 - 2 0 0 7  9 0 - lo c a t io n  

s a m p le  w e re  a s s ig n e d  to  c e r ta in ty  P S U s . 

T h e s e  lo c a t io n s  w e re  in  11 c o u n t ie s ;  3 

c o u n t ie s  c o n ta in e d  m u lt ip le - s tu d y  

lo c a t io n s .

Stratification and selection of 
noncertainty PSUs

T h e  s t r a t i f ic a t io n  s c h e m e  f o r  th e  

f u l l  N H A N E S  2 0 0 2 - 2 0 0 7  P S U s  w a s  

d e v e lo p e d  w i t h  th e  p r im a r y  g o a l o f  

e f f ic ie n c y  fo r  th e  6 -y e a r  s a m p le  a n d  

w i t h  th e  s e c o n d a ry  g o a ls  o f  e f f ic ie n c y  

f o r  3 -y e a r  a n d  a n n u a l s a m p le s . R e c a ll 

th a t  a t th e  t im e  th e  2 0 0 2 - 2 0 0 7  w a s  

s e le c te d , d a ta  w e re  in te n d e d  to  b e  

re le a s e d  in  3 -y e a r  c y c le s . T h e  

s t r a t i f ic a t io n  s c h e m e  ha s th e  a d d e d  

b e n e f i t  o f  p r o d u c in g  e f f ic ie n t  2 -y e a r  

s a m p le s  b e c a u s e  i t  w a s  d e s ig n e d  to  

e n s u re  th a t  th e  P S U s  c o m p r is in g  th e  

a n n u a l a n d  m u lt iy e a r  s a m p le s  w e re  

d is t r ib u te d  e v e n ly  in  te rm s  o f  g e o g ra p h y  

a n d  c e r ta in  p o p u la t io n  c h a ra c te r is t ic s .

F o r  th e  f u l l  6 -y e a r  s a m p le , 12  m a jo r  

s tra ta  w e re  d e f in e d  b a s e d  o n  g e o g ra p h y

a n d  th e  M S A  s ta tu s  o f  th e  P S U s . 

S e v e n ty - tw o  m in o r  s tra ta  w e re  d e f in e d  

b a s e d  o n  th e  d e m o g ra p h ic s  o f  th e  P S U s . 

E a c h  m a jo r  s t ra tu m  in c lu d e d  s ix  m in o r  

s tra ta , a n d  o n e  P S U  w a s  s e le c te d  f r o m  

e a c h  o f  th e s e  f in a l  s tra ta .

T h e  6 -y e a r  s a m p le  h a d  a 

o n e -P S U - p e r -m in o r  s tra tu m  d e s ig n ;  e a c h  

a n n u a l s a m p le  h a d  a o n e -P S U -p e r -  

m a jo r -s t r a tu m  d e s ig n . T h a t  is , a ll 

m u lt iy e a r  s a m p le s  c o n ta in e d  o n ly  o n e  

P S U  p e r  s a m p le d  m in o r  s tra tu m  ra th e r  

th a n  m u l t ip le  P S U s  f r o m  th e  sa m e  

s tra tu m . A n n u a l  s a m p le s  c o n ta in e d  o n ly  

o n e  P S U  f r o m  e a c h  m a jo r  s tra tu m .

I n  fo r m in g  th e  m a jo r  s tra ta , th e  

v a r ia b le s  u s e d  w e re  c e n s u s  re g io n  

(N o r th e a s t,  M id w e s t ,  S o u th , a n d  W e s t)  

a n d  M S A  s ta tu s . T h is  re s u lte d  in  th e  

m a jo r  s t ra tu m  c o n ta in in g  th e  S o u th e rn  

n o n - M S A  P S U s  b e in g  la rg e r  th a n  th e  

o th e r  s tra ta . T h is  p a r t ic u la r  s t ra tu m  h a d  

a to ta l  M O S  o f  a p p r o x im a te ly  4 ,9 9 0 , 

w h i le  th e  M O S  f o r  th e  o th e r  s tra ta  

r a n g e d  f r o m  3 ,3 0 0  to  4 ,2 0 0 . T h e  F ig u re  

in  A p p e n d ix  I I  c o n ta in s  a d e p ic t io n  o f  

th e  m a jo r  s tra ta ; T a b le  F  c o n ta in s  

d e s c r ip t io n s  o f  th e  P S U s  w i t h in  e a ch  

m a jo r  s tra tu m .

T h e  m in o r  s tra ta  w e re  c o n s tru c te d  

in  s u c h  a w a y  th a t  th e y  w e re  e q u a l in  

s iz e  to  th e  e x te n t  p o s s ib le  ( in  te rm s  o f  

to ta l  M O S ) .  T h e  v a r ia b le s  u s e d  to  fo r m  

th e  b o u n d a r ie s  o f  th e  m in o r  s tra ta  w e re  

m in o r i t y  s ta tu s  a n d  th e  p e rc e n ta g e  o f  th e  

p o p u la t io n  b e lo w  th e  p o v e r ty  le v e l.  T h e  

p e rc e n ta g e s  o f  b la c k  p e rs o n s  a n d  

M e x ic a n - A m e r ic a n  p e rs o n s  in  e a c h  P S U  

w e re  o b ta in e d  f r o m  th e  2 0 0 0  c e n su s .

T h e  p e rc e n ta g e  o f  th e  p o p u la t io n  b e lo w  

p o v e r ty  w a s  b a s e d  o n  th e  1 9 9 0  ce n su s , 

b e c a u s e  m o re  c u r re n t  d a ta  w e re  

u n a v a ila b le .

Allocation of PSUs to time period
T o  h a v e  n a t io n a l ly  re p re s e n ta t iv e  

a n n u a l s a m p le s  (a  d e s ig n  re q u ire m e n t  o f  

N H A N E S ) ,  s tu d y  lo c a t io n s  h a d  to  b e  

a s s ig n e d  to  y e a rs  in  a ra n d o m  fa s h io n . 

T h e  c e r ta in ty  P S U s  w e re  s o r te d  

a c c o rd in g  to  th e ir  M O S ,  a n d  th e  

n o n c e r ta in ty  P S U s  w e re  s o r te d  b y  o rd e r  

o f  s e le c t io n  ( f o r  th e  N H A N E S

2 0 0 2 - 2 0 0 7  s a m p le , th is  w a s  w i t h in  e a c h  

m a jo r  a n d  m in o r  s tra tu m ) .  W it h in  e a ch  

m a jo r  s tra tu m , m in o r  s tra ta  w e re  p a ire d . 

E a c h  p a ir  w a s  r a n d o m ly  a s s ig n e d  to  th e  

s tu d y  y e a rs  3 y e a rs  a p a rt. T h e

a s s ig n m e n t o f  th e  p a ir s  to  th e  p a r t ic u la r  

sets  o f  s tu d y  y e a rs  a n d  th e  a s s ig n m e n t 

o f  th e  s tu d y  y e a rs  w i t h in  th e  p a ir  w e re  

ra n d o m  w i t h in  th e  f i r s t  m a jo r  s tra tu m , 

a n d  a l l  o th e r  m a jo r  s tra ta  fo l lo w e d  th e  

s a m e  p a tte rn .

T h e  la rg e  c e r ta in ty  P S U s  w e re  

a s s ig n e d  in  a m a n n e r  th a t  a p p ro p r ia te ly  

re f le c te d  th e ir  r e la t iv e  s iz e . F o r  

e x a m p le ,  b e c a u s e  o n e  P S U  w a s  la rg e  

e n o u g h  to  b e  s e le c te d  w i t h  c e r ta in ty  in  a

1- y e a r  s a m p le  a n d  c o n ta in e d  s ix  s tu d y  

lo c a t io n s  w i t h in  th e  9 0 - lo c a t io n  s a m p le  

f o r  2 0 0 2 - 2 0 0 7 ,  o n e  lo c a t io n  w a s  

a s s ig n e d  to  e a c h  y e a r. I n  1 9 9 9 , th is  P S U  

w a s  d iv id e d  in to  th re e  s tu d y  lo c a t io n s  

a lo n g  t ra c t  b o u n d a r ie s :  th e  n o rth e a s te rn , 

s o u th e rn , a n d  n o r th w e s te rn  a reas o f  th e  

c o u n ty .  T h e s e  lo c a t io n s  h a v e  b e e n  a n d  

w i l l  c o n t in u e  to  b e  f ie ld e d  in  th a t  o rd e r. 

A  fe w  P S U s  w e re  s e le c te d  w i th  

c e r ta in ty  in  a 3 -y e a r  s a m p le  b u t  n o t  in  a

2 -  o r  1 -y e a r  s a m p le . T h e s e  P S U s  h a v e  

tw o  lo c a t io n s  a s s ig n e d ; o n e  o f  th e  s tu d y  

lo c a t io n s  w a s  r a n d o m ly  a s s ig n e d  to  o n e  

o f  th e  f i r s t  3 y e a rs  a n d  th e  o th e r  to  o n e  

o f  th e  s e c o n d  3 y e a rs  in  a b a la n c e d  

fa s h io n  (3  y e a rs  a p a rt) .  F in a l ly ,  s e v e ra l 

P S U s  w e re  s e le c te d  w i t h  c e r ta in ty  in  a 

6-y e a r  s a m p le  b u t  n o t  in  a 3 - ,  2 - ,  o r

1 -y e a r  s a m p le . T h e s e  P S U s  w e re  p a ire d ; 

o n e  P S U  in  e a c h  p a ir  w a s  r a n d o m ly  

a s s ig n e d  s u c h  th a t  th e  tw o  P S U s  in  e a ch  

p a ir  w e re  s c h e d u le d  3 y e a rs  a p a rt.

Targeted number of sampled persons 
in each PSU

T h e  i n i t ia l  ta rg e t n u m b e r  o f  

e x a m in e d  p e rs o n s  p e r  lo c a t io n  w a s  3 3 3  

b a s e d  o n  th e  a s s u m p tio n  o f  a to ta l  o f

5 ,0 0 0  e x a m in e d  p e rs o n s  p e r  y e a r  in  15 

s tu d y  lo c a t io n s .  O n c e  th e  s a m p le  o f  

lo c a t io n s  w a s  s e le c te d , th e  e x a m in a t io n  

ta rg e ts  w e re  a d ju s te d . T h e  f in a l  ta rg e t 

n u m b e r  o f  e x a m in e d  p e rs o n s  fo r  

c e r ta in ty  lo c a t io n s  w a s  o b ta in e d  b y  

a d ju s t in g  th is  in i t ia l  ta rg e t b y  th e  

r e la t iv e  s iz e  o f  th e  lo c a t io n .  F o r  

c e r ta in ty  lo c a t io n s ,  th is  w a s  c a lc u la te d  

as th e  M O S  a llo c a te d  to  th e  s u rv e y  

lo c a t io n  d iv id e d  b y  th e  in i t ia l  s a m p lin g  

in te r v a l  u s e d  fo r  s e le c t in g  n o n c e r ta in ty  

P S U s , ( 1 /7 2 )  £  T h e  r e la t iv e  s ize
heNC h

o f  c e r ta in ty  lo c a t io n s  ra n g e d  f r o m  0 .8 0  

to  1 .2 0 .

F o r  a l l  o th e r  n o n c e r ta in ty  lo c a t io n s ,  

th e  in i t ia l  e x a m in a t io n  ta rg e t w a s
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Table F. Descriptions of the major strata formed for selection of the 2002-2007 primary sampling units

Major stratum Description1

 1.............................................................  Northeastern PSUs with less than 7.8% of the population in poverty
 2.............................................................  Northeastern PSUs with more than 7.8% of the population in poverty
 3.............................................................  Nonmetropolitan Midwestern and Western PSUs
 4.............................................................  Metropolitan Midwestern PSUs with population less than 9.8% black
 5.............................................................  Metropolitan Midwestern PSUs with population more than 9.8% black
 6.............................................................  Nonmetropolitan Southern PSUs
 7.............................................................  Metropolitan Southern PSUs with population less than 1.4% Mexican American and:

- Less than 21% black; or,
- Between 21% and 27.6% black and less than 10.8% of the population in poverty

 8.............................................................  Metropolitan Southern PSUs with population less than 1.4% Mexican American and:
- More than 27.6% black; or,
- Between 21% and 27.6% black and more than 10.8% of the population in poverty

 9.............................................................  Metropolitan Southern PSUs with population between 1.4% and 3.8% Mexican American
1 0 .............................................................  Metropolitan Southern PSUs with population more than 3.8% Mexican American
1 1 .............................................................  Metropolitan Western PSUs with population less than 14% Mexican American
1 2 .............................................................  Metropolitan Western PSUs with population more than 14% Mexican American

1Threshold values are approximate.
NOTES: PSU is primary sampling unit. PSUs selected for 2007 were not used.

a d ju s te d  b y  th e  r e la t iv e  c o n t r ib u t io n  o f  

th e  lo c a t io n ’ s s tra tu m  to  th e  to ta l 

n o n c e r ta in ty  M O S .  F in a l ly ,  th e  ta rg e t 

n u m b e r  o f  id e n t i f ie d  s a m p le  p a r t ic ip a n ts  

fo r  a g iv e n  s tu d y  lo c a t io n  w a s  d e r iv e d  

f r o m  th e  d e s ire d  n u m b e r  o f  e x a m in e d  

p e rs o n s  b y  in f la t in g  th a t  n u m b e r  to  

a c c o u n t fo r  th e  p re d ic te d  c o m b in e d  

sc re e n e r, in te r v ie w ,  a n d  e x a m in a t io n  

re s p o n s e  ra te  f o r  th e  s tu d y  lo c a t io n .

F o r  N H A N E S  2 0 0 3 - 2 0 0 4 ,  

c o m b in e d  sc re e n e r, in te r v ie w ,  a n d  

e x a m in a t io n  re s p o n s e  ra te s  w e re  

p r e d ic te d  u s in g  a lo g is t ic  re g re s s io n  

b a s e d  o n  th e  e x a m  re s p o n s e  e x p e r ie n c e  

in  N H A N E S  I I I  a n d  1 9 9 9 -2 0 0 1 .  T h e  

sa m e  p ro c e d u re  w a s  u s e d  f o r  N H A N E S  

1 9 9 9 -2 0 0 1 ,  u s in g  th e  N H A N E S  I I I  da ta . 

T h e  p r e d ic te d  e x a m  ra te s  w e re  u s e d  to  

d e te rm in e  th e  e x p e c te d  n u m b e r  o f  

s c re e n e d  s a m p le  p a r t ic ip a n ts  n e e d e d  to  

re a c h  e a c h  lo c a t io n ’ s e x a m  ta rg e t.  T h e  

d a ta  w e re  u s e d  to  f i t  a lo g is t ic  

re g re s s io n  m o d e l a t th e  p e rs o n - le v e l 

w i t h  e x a m  p a r t ic ip a t io n  as th e  re s p o n s e  

a n d  v a r io u s  s a m p le  p a r t ic ip a n t  

c h a ra c te r is t ic s  s u c h  as ra c e  a n d  H is p a n ic  

o r ig in ,  age , a n d  g e n d e r as w e l l  as P S U  

c h a ra c te r is t ic s  s u c h  as p o p u la t io n  s iz e , 

re g io n ,  p o v e r ty  le v e l,  a n d  e d u c a t io n  as 

in d e p e n d e n t v a r ia b le s .  P ro b a b i l i t ie s  o f  

e x a m  p a r t ic ip a t io n  w e re  c a lc u la te d  b y  

ra c e  a n d  H is p a n ic  o r ig in  o f  th e  s a m p le  

p a r t ic ip a n t  a n d  s e le c te d  P S U  

c h a ra c te r is t ic s .  T h e  n u m b e r  o f  e x p e c te d  

s a m p le  p a r t ic ip a n ts  s c re e n e d  fo r  e a c h  

P S U  w a s  c a lc u la te d  b y  d iv id in g  th e  

a p p ro p r ia te  c e l l  p r o b a b i l i t ie s  in to  th e

e x p e c te d  n u m b e r  o f  s a m p le  p a r t ic ip a n ts  

e x a m in e d  fo r  th a t  c e l l .  A f t e r  s u m m in g  

th e  e x p e c te d  n u m b e r  o f  s a m p le  

p a r t ic ip a n ts  to  th e  lo c a t io n  le v e l,  th e  

re s p o n s e  ra te s  w e re  c a lc u la te d  as th e  

to ta l  e x p e c te d  n u m b e r  o f  e x a m in e d  

s a m p le  p a r t ic ip a n ts  d iv id e d  b y  th e  to ta l  

e x p e c te d  n u m b e r  o f  id e n t i f ie d  s a m p le  

p a r t ic ip a n ts .

B e g in n in g  in  2 0 0 5 , N H A N E S  

re s p o n s e  ra te s  ( c o m b in e d  s c re e n e r, 

in te r v ie w ,  a n d  e x a m in a t io n )  f o r  e a ch  

lo c a t io n  h a v e  b e e n  p r e d ic te d  a n n u a lly  

u s in g  a l in e a r  re g re s s io n  b a s e d  o n  th e  

a c tu a l re s p o n s e  ra te s  a n d  lo c a t io n - le v e l  

c h a ra c te r is t ic s  o f  p r io r  s tu d y  lo c a t io n s .  

P r e d ic t io n  b a s e d  o n  p re v io u s  e x p e r ie n c e  

h a s  p r o v e n  m o re  a c c u ra te  th a n  s im p ly  

a p p ly in g  a s in g le  re s p o n s e  ra te  a c ro ss  

a l l  s tu d y  lo c a t io n s .

E a c h  y e a r  th e  m o d e l w a s  r e f i t  w i t h  

th e  m o s t re c e n t d a ta  a v a ila b le  a t th e  

t im e  o f  th e  p r e d ic t io n .  A  r e la t iv e ly  la rg e  

n u m b e r  o f  g e o g ra p h ic ,  d e m o g ra p h ic ,  

a n d  e c o n o m ic  v a r ia b le s  f r o m  th e  U .S . 

C e n s u s  B u re a u  w e re  a s s e m b le d  an d  

b r o u g h t  in to  a l in e a r  re g re s s io n  m o d e l 

as p o te n t ia l  in d e p e n d e n t v a r ia b le s  w i t h  

th e  s tu d y  lo c a t io n  re s p o n s e  ra te  as th e  

d e p e n d e n t v a r ia b le .  A  s te p w is e  

re g re s s io n  w a s  u s e d . T h e  f in a l  m o d e l fo r  

e a c h  y e a r  w a s  d e c id e d  b a s e d  o n  a 

c o m b in a t io n  o f  th e  re g re s s io n  

c o r re la t io n  c o e f f ic ie n t  a n d  a s ta t is t ic  th a t  

a d ju s ts  f o r  th e  to ta l  n u m b e r  o f  v a r ia b le s  

in c lu d e d  in  th e  m o d e l.  T h e  m o d e l w a s  

a p p lie d  to  th e  v a lu e s  o f  th e  s e le c te d  

v a r ia b le s  f o r  th e  c u r re n t  y e a r ’ s s tu d y

lo c a t io n s  to  p r e d ic t  th e ir  re s p o n s e  ra te s .

A f t e r  th e s e  p r e d ic te d  re s p o n s e  ra te s  

w e re  re v ie w e d  w i t h  s e n io r  p r o je c t  s ta f f ,  

s o m e  o f  th e  ra te s  w e re  a d ju s te d  b a s e d  

o n  p a s t e x p e r ie n c e . O n c e  th e  re s p o n s e  

ra te  p r e d ic t io n s  w e re  f in a l iz e d ,  th e y  

w e re  a p p l ie d  to  th e  ta rg e t n u m b e r  o f  

e x a m s  to  p r e d ic t  th e  n u m b e r  o f  

id e n t i f ie d  s a m p le  p a r t ic ip a n ts  th a t  w o u ld  

b e  re q u ire d  in  e a c h  s tu d y  lo c a t io n  to  

a c h ie v e  th e  ta rg e ts . T h is  b e c a m e  th e  

i n i t ia l  ta rg e t n u m b e r  o f  id e n t i f ie d  

s a m p le  p a r t ic ip a n ts .

Selection of segments
T h e  s e c o n d  s ta g e  o f  th e  d e s ig n  

in v o lv e d  s a m p lin g  s e g m e n ts  w i t h in  e a ch  

P S U  (s tu d y  lo c a t io n ) .  I n  o rd e r  to  u t i l iz e  

th e  m o s t re c e n t a v a ila b le  d a ta  o n  n e w  

c o n s tru c t io n ,  s e g m e n ts  w e re  s e le c te d  as 

a c o n t in u o u s  p ro c e s s  a b o u t 5 to  6 

m o n th s  p r io r  to  th e  s ta r t  o f  th e  f ie ld  

p e r io d  f o r  th e  s tu d y  lo c a t io n .

T h e  u s u a l p r a c t ic e  in  a rea  s a m p le s  

is  to  l is t  a l l  D U s  in  s a m p le d  s e g m e n ts  

a n d  a p p ly  a p r e s p e c if ie d  s a m p lin g  ra te  

to  th e  l is te d  D U s .  T h is  a p p ro a c h  g iv e s  

a l l  D U s  th e  d e s ire d  p r o b a b i l i t ie s  o f  

s e le c t io n .  F o r  e x a m p le , i f  th e  s a m p lin g  

ra te  is  5 0 % , th e n  o n e - h a lf  o f  th e  D U s  

l is te d  in  th e  s e g m e n ts  w i l l  b e  in c lu d e d  

in  th e  s a m p le . I f  th e  n u m b e r  o f  D U s  has 

t r ip le d  d u e  to  n e w  c o n s tru c t io n  ( th a t  is , 

h o u s in g  u n its  b u i l t  s in c e  th e  m o s t re c e n t 

d e c e n n ia l c e n s u s ), th e  s a m e  s a m p lin g  

ra te  w i l l  p r o d u c e  th re e  t im e s  as m a n y  

in te r v ie w s  a n d  e x a m in a t io n s  as th e  

n u m b e r  o r ig in a l ly  e x p e c te d . S u c h
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d r a m a t ic  c h a n g e s  in  th e  s e g m e n t s iz e  

a re  e x p e c te d  w h e n  th e  d a ta  c o l le c t io n  

p e r io d  is  s e v e ra l y e a rs  a f te r  th e  m o s t 

re c e n t d e c e n n ia l c e n s u s  f o r  w h ic h  d a ta  

f i le s  a re  a v a ila b le .

I f  th e  s e g m e n t c o n ta in s  m u c h  n e w  

c o n s tru c t io n ,  th e  s e g m e n t M O S  m a y  b e  

in a c c u ra te .  A s  a re s u lt ,  e i th e r  a 

la rg e r - th a n -e x p e c te d  s a m p le  m u s t  b e  

d r a w n  f r o m  th a t  s e g m e n t o r  a w e ig h t in g  

fa c to r  m u s t  b e  a p p l ie d  to  a l l  s a m p le  

p a r t ic ip a n ts  s e le c te d  f r o m  th a t  s e g m e n t. 

B e c a u s e  h ig h ly  v a r ia b le  s a m p le  s iz e s  are 

n o t  o p e r a t io n a l ly  fe a s ib le  f o r  N H A N E S ,  

s u b s a m p lin g  w i t h in  P S U s  w o u ld  b e  

n e c e s s a ry  to  a t ta in  e q u a l s a m p le  s ize s  

a c ro s s  P S U s ; h o w e v e r ,  th is  w o u ld  

re q u ir e  th e  a p p l ic a t io n  o f  a w e ig h t in g  

fa c to r ,  w h ic h  w o u ld  re d u c e  th e  

e f f ic ie n c y  o f  th e  s a m p le .

T o  u p d a te  a s a m p lin g  f ra m e  w h e n  

th e  s a m p le  is  to  b e  s e le c te d  w i t h  re s p e c t 

to  an M O S  b u t  a re l ia b le  e s tim a te  o f  th e  

M O S  is  n o t  a v a ila b le ,  d o u b le  s a m p lin g  

(o r  tw o -p h a s e  s a m p lin g )  c a n  b e  u s e d . 

B e g in n in g  w i t h  th e  P S U s  s a m p le d  fo r  

th e  2 0 0 5  N H A N E S  y e a r, a f te r  f ie ld  s ta f f  

d e te rm in e d  th e  n u m b e r  o f  D U s  in  th e  

f ir s t -p h a s e  s a m p le  o f  s e g m e n ts , an 

u p d a te d  M O S  th a t re f le c te d  th e  r a t io  o f  

th e  a c tu a l n u m b e r  o f  D U s  to  th e  

e x p e c te d  n u m b e r  o f  D U s  w a s  c a lc u la te d .  

T h e  f in a l  s a m p le  o f  s e g m e n ts  w a s  

s e le c te d  b y  s u b s a m p lin g  f r o m  th e  

f ir s t -p h a s e  s e g m e n ts  u s in g  th e  u p d a te d  

M O S  (1 4 ) .

Stratification within PSUs
T h e  p ro c e d u re s  f o r  s e le c t in g  th e  

s e g m e n t s a m p le  in v o lv e  b o th  e x p l ic i t  

a n d  im p l i c i t  m o d e s  o f  s t r a t i f ic a t io n .  T h e  

P S U  s tra ta  d e s c r ib e d  in  th e  

‘ ‘ S t r a t i f ic a t io n  a n d  s e le c t io n  o f  

n o n c e r ta in ty  P S U s ’ ’ s e c tio n  a n d  th e  

m in o r i t y - d e n s it y  g e o g ra p h ic a l s tra ta

d e s c r ib e d  in  th e  ‘ ‘ O v e r s a m p lin g  in  

M e x ic a n - A m e r ic a n  d o m a in s ’ ’ s e c tio n  

c o m p r is e  e x p l ic i t  s t r a t i f ic a t io n .  T o  k e e p  

c o m b in e d  b lo c k s  w i t h in  a s in g le - b lo c k  

g ro u p , th e  s t r a t i f ic a t io n  is  b a s e d  on  

c h a ra c te r is t ic s  o f  th e  b lo c k  g ro u p  in  

w h ic h  s e g m e n ts  a re  lo c a te d . W it h in  th e  

g e o g ra p h ic a l s tra ta , th e re  is  im p l i c i t  

s t r a t i f ic a t io n  c re a te d  b y  s o r t in g  th e  area  

s e g m e n ts  b y  t ra c t  n u m b e r ,  b lo c k  g ro u p  

w i t h in  t ra c t ,  a n d  s e g m e n t n u m b e r  w i t h in  

b lo c k  g ro u p , a n d  s e le c t in g  a s y s te m a tic  

s a m p le  w i t h  P P S .

Segment MOS
T h e  s e g m e n t M O S  c a lc u la t io n  is  

s im i la r  to  th a t  f o r  th e  P S U  M O S .  P r io r  

re s e a rc h  o n  in tra c la s s  c o r re la t io n s  a n d  

u n i t  c o s ts  in d ic a te d  th a t  an a v e ra g e  o f  

14 e x a m in e d  s a m p le  p a r t ic ip a n ts  p e r 

s e g m e n t w a s  re a s o n a b ly  c lo s e  to  an 

o p t im u m  fo r  m o s t s ta t is t ic s  in  

N H A N E S .  A s  in d ic a te d  e a r lie r ,  

o p e ra t io n a l re q u ire m e n ts  m a k e  i t  

n e c e s s a ry  to  h a v e  a f a i r l y  c o n s ta n t 

n u m b e r  o f  e x a m in e d  s a m p le  p a r t ic ip a n ts  

p e r  s tu d y  lo c a t io n ,  u s u a l ly  a b o u t 3 3 3 . 

T h is  im p l ie s  h a v in g  2 4  s e g m e n ts  p e r 

P S U .

B e c a u s e  s e g m e n ts  c o n s is t  o f  ce n s u s  

b lo c k s  o r  g ro u p s  o f  b lo c k s ,  th e  s e g m e n t 

M O S  is  a s u m  o f  M O S  c a lc u la te d  a t th e  

b lo c k  le v e l.  F u r th e r ,  in  s tu d y  lo c a t io n s  

th a t  h a v e  e x p e r ie n c e d  s ig n i f ic a n t  g r o w th  

s in c e  th e  2 0 0 0  d e c e n n ia l c e n su s , a 

tw o -p h a s e  s a m p lin g  p ro c e d u re  w a s  

f o l lo w e d  w i t h  th e  s e g m e n t M O S  

c a lc u la te d  s e p a ra te ly  f o r  e a c h  p h a se .

F o r  th e  f i r s t  p h a s e , le t  M hib (1) 

d e n o te  th e  M O S  o f  b lo c k  b  in  d e n s ity  

s tra tu m  i  in  P S U  h , w h e re

M hib (1) _  £  k*A ik*C hibk* >

A iik* '

C

w h e re

h  =  P S U ;

i  =  d e n s ity  s tra tu m ;

b  =  b lo c k ;

k *  =  th e  ra c e  a n d  H is p a n ic  o r ig in

s u b d o m a in  ( b la c k ,  H is p a n ic ,  a n d  

o th e rs  in c o m e  le v e ls  c o m b in e d ) ;

C hibk* =  th e  2 0 0 0  p o p u la t io n  o f  ra c e  a n d  

H is p a n ic  o r ig in  k * in  b lo c k  b  in  

P S U  h ;

r ik *{ =  th e  s a m p lin g  ra te  o f  p e rs o n s  in  

d e n s ity  s t ra tu m  i  f o r  th e  ( k * , l ) - th  

ra c e  a n d  H is p a n ic  o r ig in  a n d  

s e x -a g e  s u b d o m a in ;

C * k n  =  th e  m o s t re c e n t p r o je c t io n  o f  th e  

y e a r  2 0 0 4  to ta l  p o p u la t io n  c o u n t 

f o r  ra c e  a n d  H is p a n ic  o r ig in  a n d  

s e x -a g e  s u b d o m a in  ( O ) ;  a n d

C .*.k*. =  th e  m o s t re c e n t p r o je c t io n  o f  

th e  y e a r  2 0 0 4  to ta l  p o p u la t io n  

c o u n t  f o r  ra c e  a n d  H is p a n ic  

o r ig in  s u b d o m a in  k * .

T h e  fa c to r  A ik* is  s im i la r  to  th e  A k u se d  

in  th e  P S U  s a m p lin g  M O S  c a lc u la t io n  

d e s c r ib e d  in  ‘ ‘ C a lc u la t io n  o f  P S U  

M O S ; ’ ’ h o w e v e r ,  b e c a u s e  th e  r ik n  v a r y  

a c ro s s  d e n s ity  s tra ta  fo r  M e x ic a n -  

A m e r ic a n  p e rs o n s , th e  v a lu e s  fo r  

M e x ic a n - A m e r ic a n  p e rs o n s  m u s t b e  

c a lc u la te d  b y  d e n s ity  s tra tu m . F u r th e r ,  

b e c a u s e  in c o m e  le v e l  is  n o t  a v a ila b le  a t 

th e  b lo c k  le v e l,  th e  v a lu e  fo r  th e  

n o n - lo w - in c o m e  o th e r  p e rs o n s  w a s  u s e d  

fo r  a l l  o th e r  p e rs o n s. T a b le  G  c o n ta in s  

th e  A ik *  v a lu e s  u s e d  in  c a lc u la t in g  th e  

s e g m e n t M O S  f o r  N H A N E S  2 0 0 2 ­

2 0 0 6 .

T h e  M O S  f o r  th e  f ir s t-p h a s e  

s e g m e n ts  j [1] a re  th e  s u m s  o f  th e  M O S
..k* l

ik *l c * 
C

T a b le  G . V a lu e s  o f  A k * u s e d  in c a l c u l a t i n g  m e a s u r e s  o f  s i z e s ,  b y  r a c e  a n d  H is p a n ic  o r ig in  a n d  d e n s i t y  s t r a tu m  fo r  s e g m e n t  s e l e c t i o n  in 
N a t io n a l  H e a lth  a n d  N u tr i tio n  E x a m in a t io n  S u rv e y , 2 0 0 2 - 2 0 0 6

Numerator of Aik * for race and Hispanic origin k* (denominator is 1,182)

Density stratum (i) Black Mexican American Other

1 . . 0.478 0.616 0.14
2 . . 0.478 0.694 0.14
3 . . 0.478 0.755 0.14
4 0.478 0.851 0.14

*
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o f  th e  b lo c k ( s )  c o m p r is in g  e a ch  

s e g m e n t. T h e s e  M O S  a re  d e n o te d  b y

M hij [1](1)'

T h e  M O S  u s e d  fo r  th e  s e c o n d -p h a s e  

s e g m e n t s e le c t io n  is  th e  s e g m e n t g r o w th  

ra te . B a s e d  o n  th e  D U  c o u n ts  o b ta in e d  

f o r  th e  f ir s t -p h a s e  s a m p le  s e g m e n ts , th e  

g r o w th  ra te  is  e s t im a te d  b y  c o m p u t in g  

th e  r a t io  o f  th e  a c tu a l n u m b e r  o f  D U s  

(c o u n te d  b y  N H A N E S  s ta f f  in  th e  f ie ld )  

to  th e  e x p e c te d  n u m b e r  o f  D U s  in  th e  

s e g m e n t (b a s e d  o n  th e  2 0 0 0  d e c e n n ia l 

c e n s u s  d a ta ).

L e t  U  hj  [1] d e n o te  th e  n u m b e r  o f  

D U s  fo u n d  b y  N H A N E S  s ta f f  in  th e  

f ie ld  fo r  th e  f ir s t -p h a s e  s e g m e n t j [1] in  

P S U  h . T h e  g r o w th  (g hij  m) o f  th e  

f irs t -p h a s e  s e g m e n t j [1] is  e s t im a te d  as

gh ij [11 :
hij

Tm
% [11

w h e re  U [h j  [1] is  th e  n u m b e r  o f  D U s  

in  s e g m e n t j [1] a c c o rd in g  to  th e  2 0 0 0  

d e c e n n ia l c e n su s .

T h u s , th e  s e c o n d -p h a s e  M O S  fo r  

s e g m e n t j [1] s e le c te d  in  th e  f i r s t  p h a s e  

o f  s a m p lin g  in  P S U  h  is  e q u a l to

M hij [11(2) =  M hij [11(1) g hij [11

Number of segments and their 
probability of selection

A s  d is c u s s e d  in  th e  ‘ ‘ T a rg e te d  

n u m b e r  o f  s a m p le d  p e rs o n s  in  e a c h  

P S U ’ ’ s e c tio n , th e  p e rs o n  s a m p le  s ize s  

fo r  s o m e  s u rv e y  lo c a t io n s  s e le c te d  w i t h  

c e r ta in ty  w e re  a d ju s te d  to  a c c o u n t f o r  

th e ir  s iz e  r e la t iv e  to  th e  o th e r  s e le c te d  

lo c a t io n s  to  m in im iz e  th e  e f fe c ts  o f  

in tra c la s s  c o r r e la t io n .  T h e  n u m b e r  o f  

s e g m e n ts  s e le c te d  in  th e  c e r ta in ty  

lo c a t io n s  w a s  a ls o  a d ju s te d  f r o m  2 4  to  

a c c o u n t fo r  th e  r e la t iv e  s iz e  o f  th e  

lo c a t io n .  A s  a re s u lt ,  s o m e  s u rv e y  

lo c a t io n s  s e le c te d  w i t h  c e r ta in ty  

c o n ta in e d  as fe w  as 19  s e g m e n ts  o r  as 

m a n y  as 2 9  s e g m e n ts  in  th e  s e c o n d  

p h a s e  o f  s e g m e n t s a m p lin g ,  d e n o te d  

n h(2). T o  a c h ie v e  p r o p e r  w ith in -s e g m e n t  

s a m p lin g  ra te s  in  s tu d y  lo c a t io n s  in  

w h ic h  th e  s e g m e n t s a m p le  w a s  s e le c te d  

in  tw o  p h a se s , th e  f ir s t -p h a s e  s a m p le  

m u s t  b e  la rg e r  th a n  th e  u l t im a te  s a m p le . 

B e g in n in g  in  2 0 0 5 , a p p r o x im a te ly  tw ic e  

as m a n y  s e g m e n ts  w e re  s e le c te d  th a n  

u l t im a te ly  n e e d e d  (5 0  s e g m e n ts ).

F o r  e a c h  s u rv e y  lo c a t io n ,  th e  

c o n d i t io n a l  p r o b a b i l i t y  o f  s e le c t io n  o f

f ir s t -p h a s e  s e g m e n t j [11 is

P hj »1(1) =  m in

n h(1)M hj [11 (1)

hj 111 (1)

w h e re

h(1)

h(1)

=  to ta l  n u m b e r  o f  s e g m e n ts  in  

f ir s t -p h a s e  s e g m e n t f ra m e  in  

th e  h - th  P S U ;

=  to ta l  n u m b e r  o f  f ir s t-p h a s e  

s e g m e n ts  to  b e  s e le c te d  in  th e  

h - th  P S U ; a n d

M hj[1](1) =  f irs t -p h a s e  M O S  o f  s e g m e n t 

j [1] in  th e  h - th  P S U .

G iv e n  th e  f ir s t -p h a s e  s e g m e n ts , th e  

c o n d i t io n a l  s e le c t io n  p r o b a b i l i t y  o f  

s e c o n d -p h a s e  s e g m e n t j  [2] is

P hj [2](2) =  m in

n h(2)M hj [21(2)

x n = 1) m
, 1

hj [21(2)

w h e re

h(2)

hj (1)

=  to ta l  n u m b e r  o f  s e c o n d -p h a s e  

s e g m e n ts  to  b e  s e le c te d  in  th e  

h - th  P S U ; a n d

s e c o n d -p h a s e  M O S  o f  

s e g m e n t j [21 in  th e  h - th  P S U .

T h e  a c tu a l p r o b a b i l i t y  o f  s e le c t io n  o f  a 

s e g m e n t d e p e n d s  o n  th e  M O S  o f  th e  

s e g m e n t a n d  th e  p r o b a b i l i t y  o f  s e le c t io n  

o f  th e  lo c a t io n  f r o m  w h ic h  th e  s e g m e n t 

is  s e le c te d . T h e  o v e r a l l  p r o b a b i l i t y  o f  

s e le c t io n  o f  a s e c o n d -p h a s e  s e g m e n t j  [2] 

is

P hj I21(2)P hj [11(1)P h -

nh (2)nh J  _ j _  \  l ^ j —  \
(  X X i  M j « ) I l  X  h “  Mjj (1) 2

[11

N o te  th a t  in  s u rv e y  lo c a t io n s  th a t  d o  n o t 

re q u ire  th e  tw o -p h a s e  p ro c e d u re ,  n h(2) =  

n h(1) =  n h. A ls o ,  in  s u rv e y  lo c a t io n s  

w h e re  n o  s e c o n d  p h a s e  is  n e e d e d , 

M hj[2](2) =  1. S u b s t i tu t in g  in to  th e  

s e c o n d -p h a s e  p r o b a b i l i t y  o f  s e le c t io n  

a b o v e  re s u lts  in

Ph/21(2) = min = 1 ,

so th e  s e g m e n t p r o b a b i l i t y  o f  s e le c t io n  

w i t h in  o n e -p h a s e  lo c a t io n s  is  s im p ly  th e  

f ir s t -p h a s e  p r o b a b i l i t y  o f  s e le c t io n .

Minimum segment MOS
O n e  g o a l o f  th e  s a m p le  d e s ig n  is  to  

c re a te  e q u a l p r o b a b i l i t ie s  o f  s e le c t io n  fo r  

e a c h  d o m a in  w i t h in  a s tu d y  lo c a t io n .  

T h is  e n a b le s  th e  s e le c t io n  o f  a n e a r ly  

s e l f - w e ig h t in g  s a m p le  a n d  fa c i l i ta te s  th e  

s e le c t io n  o f  p e rs o n s . T o  c re a te  e q u a l 

p r o b a b il i t ie s ,  th e  w ith in - s e g m e n t  

s a m p lin g  ra te  f o r  a d o m a in  in  s tu d y  

lo c a t io n s  s e le c te d  w i th o u t  c e r ta in ty  

s h o u ld  b e

[21h m  P hP hj ̂ P h j  [2,(2) •

F o r  lo c a t io n s  s e le c te d  w i t h  

c e r ta in ty ,  P h =  1, so  th e  s e g m e n t 

s a m p lin g  ra te  s h o u ld  b e  r hij k l =

r ikl /  P hj [11(1)P hj [21(2) .

T h e  w ith in - s e g m e n t  s a m p lin g  ra te s  m u s t 

b e  le ss  th a n  o r  e q u a l to  1. T h e  m o s t 

s e v e re  c o n s tra in t  is  f o r  d o m a in s  w i t h  th e  

h ig h e s t  v a lu e  o f  r ik l. T h e s e  m a x im u m  

s a m p lin g  ra te s  a re  re fe r r e d  to  as 

r ;  th a t  is ,  r i =  m a x i r . , , } ,  th u si i k,l ikl

m a x i r , ... ,1
k,i 1 hlJk l’ P hP hj [11(1)P hj [21(2)

■ <  1 . [31

R e p la c in g  th e  d e n o m in a to r  in  e x p re s s io n  

[ 3 ]  w i t h  i ts  e q u iv a le n t  as g iv e n  in  

e x p re s s io n  [ 1 ] ,  th e  c o n d i t io n  g iv e n  in  

e x p re s s io n  [ 3 ]  b e c o m e s

(
Mhij [21(2) \  I  Mhjj [11(1) Y
(1) jij II v Nh(1) jij I

X j [21 =1 Mhij [21 (2) I 1 Xj [11 =1 Mhij [11 (1) I

■ < 1

w h ic h  is  e q u iv a le n t  to

M h ij [11(1) >

(1) Hzt
X  j  B1 = 1M hij I21(2)

(1) „4 
X  j  1,1=1 M i

nhmm hij [21(2)
hij l‘J(H

) [41

T h e  f irs t -p h a s e  m in im u m  m e a s u re  

o f  s iz e  is  a p r o d u c t  o f  tw o  fa c to rs .  T h e  

f i r s t  fa c to r  w a s  c a lc u la te d  fo r  th e  s u rv e y  

lo c a t io n  b a s e d  o n  k n o w n  in fo r m a t io n .  

T h e  s e c o n d  fa c to r  w a s  b a s e d  o n  th e  

s e c o n d -p h a s e  m e a s u re s  o f  s iz e , w h ic h  

w a s  n o t  k n o w n  a t th e  t im e  o f  s e le c t io n  

o f  th e  f ir s t -p h a s e  s e g m e n ts .

F o r  s u rv e y  lo c a t io n s  th a t  d o  n o t 

re q u ire  th e  tw o -p h a s e  p ro c e s s , th e

r iki

PHi, rnH

P

n
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s e c o n d  fa c to r  re d u c e s  to  1:

E nh (1) V  nh (1
j  PI =1 M hij [21 (2) L  j  [21 =1

(1)

« h 1 «hn h(1) M hij [2] (2)

a n d  e q u a t io n  [ 4 ]  re d u c e s  to

r.

—  = 1 ,

M hij [1] (1) -  '

P
n h

L  h (1) M
A  [1]=1 M hij [1] (1)

[5 ]

th e  m in im u m  M O S  fo r  s e g m e n ts .

F o r  s u rv e y  lo c a t io n s  w h e re  th e  f u l l  

tw o -p h a s e  p ro c e s s  w a s  im p le m e n te d , 

M hij [2] (2) w a s  n o t  k n o w n  w h e n  th e  

f irs t -p h a s e  s e g m e n t w a s  s e le c te d . I n  th is  

ca se  th e  s e c o n d  fa c to r  m u s t b e  

c o n s id e re d :

E nh (1) M
j  = 1 M h ij [2] (2) a v e (M h ij „  (2))

n h (1) M hij [2] (2) hij [2] (2)

T h is  fa c to r  w o u ld  in f la te  th e  m in im u m  

M O S  to  a c c o u n t f o r  e x p e c te d  g r o w th  in  

th e  s e g m e n t d u e  to  n e w  c o n s tru c t io n .  

B e c a u s e  th e  a c tu a l v a lu e s  w e re  n o t  

k n o w n ,  an in f la t io n  fa c to r  c o n s ta n t 

a c ro s s  a l l  s e g m e n ts  w a s  u s e d . B a s e d  o n  

e m p ir ic a l  re s e a rc h , th is  in f la t io n  fa c to r  

w a s  se t to  1 .2 5 .

In  im p le m e n t in g  th e  s a m p le  

s e le c t io n ,  th e  m in im u m  M O S  w a s  m a d e  

5 0 %  g re a te r  th a n  n e e d e d  to  a t ta in  th e  

m a x im u m  s a m p lin g  ra te s  r .  A s  a re s u lt ,  

th e  M O S  w a s  in c re a s e d  to  p e r m it  th e  

s e le c t io n  o f  a re s e rv e  5 0 %  s a m p le .

W it h in  e a c h  P S U , th e  b lo c k s  

re p o r te d  o n  th e  b lo c k - le v e l  ce n s u s  f i le s  

in  e a c h  m in o r i t y  d e n s ity  s tra tu m  w e re  

s o r te d  b y  tra c t ,  b lo c k  g ro u p , a n d  b lo c k  

n u m b e r . B lo c k s  w i t h  M O S  b e lo w  th e  

m in im u m  w e re  c o m b in e d  w i t h  

s u c c e e d in g  b lo c k s  u n t i l  th e  d e s ire d  

m e a s u re  w a s  a c h ie v e d . T o  th e  e x te n t 

p o s s ib le ,  th e  c o m b in a t io n s  w e re  k e p t  to  

th e  s a m e  b lo c k  g ro u p . W h e n  th e  

c o m b in a t io n s  c a m e  to  th e  e n d  o f  a b lo c k  

g ro u p  w i th o u t  re a c h in g  th e  m in im u m ,  

e a r l ie r  b lo c k s  w i t h in  th e  s a m e  b lo c k  

g r o u p  w e re  a d d e d . W h e n  n e ce ssa ry , 

b lo c k s  w e re  c o m b in e d  a c ro s s  b lo c k  

g ro u p s  w i t h in  th e  s a m e  t ra c t  to  fo r m  

s e g m e n ts ; h o w e v e r ,  c o l la p s in g  o f  b lo c k s  

a c ro s s  tra c ts  w a s  n o t  p e rm it te d .  

C o n s e q u e n t ly ,  th e  c o m b in a t io n s  

c o n s is te d  o f  b lo c k s  in  c lo s e  g e o g ra p h ic

p r o x im it y ,  a n d , in  m o s t cases, th e y  w e re  

a d ja c e n t b lo c k s .  A s  a re s u lt  o f  th e  

m e th o d  o f  c o m b in a t io n ,  s o m e  la rg e  

b lo c k s  th a t  c o u ld  h a v e  b e e n  s e g m e n ts  

b y  th e m s e lv e s  w e re  c o m b in e d  w i t h  

s m a ll  b lo c k s .

A t  th e  s e c o n d  p h a s e  o f  s e g m e n t 

s e le c t io n  th e  c o n s tra in t  in  e x p re s s io n  [ 4 ]  

is  e q u iv a le n t  to

M hij [2](2) - [6 ]

P P
,lh(2)

h hj (1)L  nh (1) M  
L  j [2]=1 M hijhij [2] (2)

T h e  r ig h t  s id e  o f  e x p re s s io n  [ 6 ]  is  

th e  m in im u m  M O S  f o r  th e  s e c o n d -p h a s e  

s e g m e n t s e le c t io n .  A n y  f irs t-p h a s e  

s e g m e n ts , j [1 ], w i t h  M O S  le ss  th a n  th e  

m in im u m  s e c o n d -p h a s e  M O S  w e re  

c o m b in e d  w i t h  a d ja c e n t s e g m e n ts  to  

fo r m  th e  s e c o n d -p h a s e  s e g m e n ts , j  [2 ], 

p r io r  to  s e le c t io n .

A f t e r  s e c o n d -p h a s e  s e le c t io n ,  a n y  

j [2] s e g m e n ts  th a t h a d  b e e n  fo r m e d  as a 

c o m b in a t io n  o f  f ir s t -p h a s e  s e g m e n ts  to  

a c h ie v e  th e  s e c o n d -p h a s e  m in im u m  

M O S  w e re  d is a g g re g a te d  in to  th e ir  

f ir s t -p h a s e  c o m p o n e n ts  fo r  o p e ra t io n a l 

re a s o n s . T h e  w i th in - P S U  p r o b a b i l i t y  o f  

s e le c t io n  w a s  e q u a l fo r  th e  c o n s t itu e n t  

s e g m e n ts . A f t e r  c o m p le t in g  th e  s e g m e n t 

s e le c t io n , th e  s e le c te d  s e g m e n ts  w e re  

d e n o te d  b y  j  ( w i t h  th e  s u p e rs c r ip t  

d ro p p e d )  to  s im p l i f y  th e  n o ta t io n .

Controlling sample size per PSU
S c re e n in g  a n d  in te r v ie w in g  b e g in s  

a p p r o x im a te ly  3 w e e k s  b e fo re  th e  f i r s t  

e x a m in a t io n s  in  a lo c a t io n .  T h is  e n su re s  

th a t  th e re  a re  e n o u g h  id e n t i f ie d  a n d  

in te r v ie w e d  s a m p le  p a r t ic ip a n ts  to  f i l l  

a v a ila b le  e x a m in a t io n  s e ss io n s . O n c e  th e  

M E C  te a m  a r r iv e s  a t a lo c a t io n  (a f te r  

c o n d u c t in g  e x a m s  in  a p re v io u s  lo c a t io n  

o n ly  d a y s  b e fo re ) ,  e x a m in a t io n s  fo r  

in te r v ie w e d  s a m p le  p a r t ic ip a n ts  b e g in .  

E x a m in a t io n s  c o n t in u e  fo r  

a p p r o x im a te ly  5 w e e k s . A f t e r  th e  la s t 

e x a m in a t io n  d a y , th e  f ie ld  s ta f f  has 

l im i te d  t im e  to  t ra v e l to  th e  n e x t  s tu d y  

lo c a t io n .

T h is  s t r ic t  t im e  s c h e d u le  fo r  

e x a m in in g  th e  s a m p le  p a r t ic ip a n ts  in  

e a c h  s tu d y  lo c a t io n  n e c e s s ita te s  th e  

a d v a n c e  e s ta b lis h m e n t o f  a f ix e d  

s c re e n in g  a n d  e x a m in a t io n  w o r k lo a d  in

e a c h  lo c a t io n  (se e  th e  ‘ ‘M in im u m  

m e a s u re s  o f  s iz e ’ ’ s e c t io n ) .  A s  w i t h  a n y  

s u rv e y , i t  is  n o t  p o s s ib le  to  p r e d ic t  th e  

e x a c t n u m b e r  o f  s c re e n e d  h o u s e h o ld s  

th a t  w i l l  s u p p ly  th e  d e s ire d  n u m b e r  o f  

s a m p le  p a r t ic ip a n ts  a n d  e x a m in a t io n s .  

T h is  is  fu r th e r  a g g ra v a te d  b y  v a r ia t io n s  

in  re s p o n s e  ra te s  f r o m  lo c a t io n  to  

lo c a t io n .

A  f ix e d  n u m b e r  o f  s a m p le  

p a r t ic ip a n ts  is  e x p e c te d  in  th e  lo c a t io n s  

s e le c te d  w i th o u t  c e r ta in ty  as a re s u lt  o f  

th e  c o n s ta n t s a m p lin g  ra te  d e f in e d  fo r  

e a c h  d o m a in -d e n s ity  s t ra tu m  a c ro ss  a l l  

s tu d y  lo c a t io n s ,  r ik l. W it h in  th e  s tu d y  

lo c a t io n ,  th e  s a m p lin g  ra te  u s e d  in  

d e n s ity  s tra tu m  i  f o r  d o m a in  ( k , l )  is

O ri rikl rikl
hj  S S -  T  = S "

T h e re fo re ,  th e  to ta l  n u m b e r  o f  s a m p le  

p a r t ic ip a n ts  in  a n o n c e r ta in ty  lo c a t io n  is  

e x p e c te d  to  b e

' hikl
i,k,l

r ikl

cNC
'LkChikLl^iklc C i

^hLk Chif^lr ikl c  C

w h ic h  ca n  b e  w r i t te n  as

■ [ J_T C C J' l~ Lh,ik,lChikr ikl c 1 
LcNC C..k

Li k lr iklChi

L [C Cki]
Li,k,lr ikl\Chikc J

w h e re  C hikl is  th e  a c tu a l p o p u la t io n  o f  

ra c e  a n d  H is p a n ic  o r ig in  a n d  s e x -a g e  

d o m a in  ( k , l )  in  lo c a t io n  h  a n d  d e n s ity  

s tra tu m  i, a n d  cNC  is  th e  n u m b e r  o f  

lo c a t io n s  s e le c te d  w i th o u t  c e r ta in ty .  

N o te  th a t  th e  f i r s t  te r m  o n  th e  

r ig h t - h a n d  s id e  is  a c o n s ta n t.  T o  th e  

e x te n t th a t  th e  p o p u la t io n  d is t r ib u t io n  is  

a p p r o x im a te ly  th e  sam e as in  2 0 0 0 , C hikl 

~  C Mk C .kl /  C .k., a n d  th e  seco nd te rm  is  

a p p ro x im a te ly  e q u a l to  1. T h e re fo re , the  

n u m b e r o f  sa m p le  p a rtic ip a n ts  is  

a p p ro x im a te ly  co n s ta n t across these 

lo c a tio n s .

B e c a u s e  th e  n u m b e r  o f  s e g m e n ts  

p e r  lo c a t io n  is  c o n s ta n t a t 2 4  f o r  a l l  b u t  

th e  c e r ta in ty  P S U s , th e  v a r ia t io n  in  

q u o ta s  p e r  lo c a t io n  is  a ls o  r e f le c te d  in  

s e g m e n t s a m p le  s ize s . I n  a d d it io n ,  th e  

c h a n g e s  in  th e  p o p u la t io n  d is t r ib u t io n  

s in c e  th e  m o s t re c e n t c e n s u s  a re  l i k e ly  

to  b e  g re a te r  a m o n g  s e g m e n ts  th a n

Chikl
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a m o n g  lo c a t io n s .  T h e  a v e ra g e  s e g m e n t 

s iz e  is  th u s  e x p e c te d  to  v a r y  m o re  th a n  

th e  a v e ra g e  lo c a t io n  s iz e , b u t  e v e n  th is  

v a r ia t io n  is  g e n e ra lly  w i t h in  a m o d e ra te  

ra n g e . T h e  a p p ro x im a te  e q u a l it y  th a t 

e x is ts  in  s a m p le  p a r t ic ip a n t  s a m p le  s ize s  

p e r  lo c a t io n  a n d  s e g m e n t d o e s  n o t  o c c u r  

in  th e  s c re e n in g  s a m p le . T h e  a m o u n t o f  

s c re e n in g  in  a lo c a t io n  is  p a r t ia l ly  b a s e d  

o n  w h a t  p r o p o r t io n  o f  th e  lo c a t io n  

p o p u la t io n  l iv e s  in  h ig h - d e n s ity  s tra ta . 

T h e  a m o u n t o f  s c re e n in g  p e r  s e g m e n t 

w i l l  v a r y  c o n s id e ra b ly  a m o n g  th e  

d e n s ity  s tra ta . C o n s e q u e n t ly ,  i t  is  

n e c e s s a ry  to  u s e  a p ro c e d u re  th a t ca n  

p r o d u c e  s a m p le s  th a t  a re  e ith e r  

s o m e w h a t la rg e r  o r  s o m e w h a t s m a lle r  

th a n  th o s e  a r is in g  f r o m  th e  a p p l ic a t io n  

o f  th e  s e l f - w e ig h t in g  s a m p lin g  ra te s . See 

th e  ‘ ‘ S e le c t io n  o f  s a m p le  p a r t ic ip a n ts ’ ’ 

s e c tio n  f o r  m o re  in fo r m a t io n  o n  th is  

p ro c e d u re .

Selection of DUs and persons
T h e  t h i r d  s ta g e  o f  s a m p le  s e le c t io n  

c o n s is te d  o f  D U s  in c lu d in g  c e r ta in  ty p e s  

o f  g ro u p  q u a rte rs . A l l  D U s  in  th e  

s a m p le  s e g m e n ts  w e re  l is te d ,  a n d  a 

s u b s a m p le  o f  D U s  w a s  d e s ig n a te d  fo r  

s c re e n in g  to  id e n t i f y  p o te n t ia l  s a m p le  

p e rs o n s  f o r  in te r v ie w s  a n d  e x a m in a t io n s .  

T h e  s u b s a m p lin g  ra te s  a re  d e s ig n e d  to  

p r o d u c e  a n a t io n a l a p p r o x im a te ly  e q u a l 

p r o b a b i l i t y  s a m p le  o f  D U s  in  m o s t  o f  

th e  U n i te d  S ta te s , a n d  h ig h e r  ra te s  fo r  

th e  g e o g ra p h ic a l s tra ta  w i t h  h ig h  

m in o r i t y  c o n c e n tra t io n s .  W it h in  e a ch  

g e o g ra p h ic a l s tra tu m , th e re  w a s  an 

a p p r o x im a te ly  e q u a l p r o b a b i l i t y  s a m p le  

o f  D U s  a c ro s s  a l l  P S U s . W h i le  th e  

d is c u s s io n  in  th is  s e c tio n  is  p h ra s e d  in  

te rm s  o f  th e  2 0 0 2 - 2 0 0 6  lo c a t io n s ,  th e  

sa m e  p ro c e d u re s  a ls o  a p p ly  to  th e  

1 9 9 9 -2 0 0 1  lo c a t io n s .

Within-segment sampling rates
W it h in  s e g m e n ts , D U s  w e re  

s e le c te d  w i t h  e q u a l p r o b a b i l i t y  a t a ra te  

e q u a l to  th e  m a x im u m  w ith in - s e g m e n t  

s a m p lin g  ra te  re q u ire d  to  a tta in  th e  

s u b d o m a in  s a m p lin g  ra te s . T h a t  is ,  th e  

s a m p lin g  ra te  u s e d  to  s e le c t D U s  w i th in  

s e g m e n t j  in  P S U  h  is

w h e re  i  is  th e  d e n s ity  s tra tu m  o f  

s e g m e n t j .

S a m p le  p a r t ic ip a n ts  w e re  s e le c te d  

w i t h in  D U s  u s in g  th e  r a t io  o f  th e  

s u b d o m a in  s a m p lin g  ra te  to  th e  

m a x im u m  s u b d o m a in  s a m p lin g  ra te . 

T h u s , th e  o v e r a l l  s e le c t io n  p r o b a b i l i t y  

f o r  a p e rs o n  in  ra c e  a n d  H is p a n ic  o r ig in  

a n d  s e x -a g e - in c o m e  s u b d o m a in  (k , l )  in  

d e n s ity  s tra tu m  i  is

P r [s e le c t  P S U  h ]  • P r [s e le c t  s e g m e n t 

h j ls e le c t  P S U  h ]  • P r [s e le c t  a g iv e n  D U  

in  s e g m e n t h j ls e le c t  s e g m e n t h j]

P r [d o m a in  ( i k l ) f la g g e d  fo r  s e le c t io n  in  

th e  g iv e n  D U lth e  g iv e n  D U  in  s e g m e n t 

h j  s e le c te d ]

m a x { r .  } r
i,k,l lkl r ik. p  p ___________ lkl

' h hj p h p hj m a x { r k i }
ikl

I t  is  e a s ily  s h o w n  th a t  th e s e  p r o b a b il i t ie s  

y ie ld  a p p r o x im a te ly  e q u a l s a m p le  s ize s  

fo r  e a c h  P S U .

Selection of sample participants
O n c e  th e  D U  s a m p le  w a s  re le a s e d  

to  th e  f ie ld ,  e a c h  D U  w a s  s c re e n e d  to  

d e te rm in e  w h e th e r  i t  is  o c c u p ie d , 

v a c a n t, o r  f o r  s e a s o n a l u s e  o n ly .  O n ly  

o c c u p ie d  D U s ,  o r  h o u s e h o ld s , w e re  

e l ig ib le .  O n c e  th e  s a m p le d  h o u s e h o ld s  

w e re  id e n t i f ie d ,  a s a m p le  o f  p e rs o n s  to  

b e  in te r v ie w e d  a n d  e x a m in e d  f r o m  e a ch  

in d iv id u a l  h o u s e h o ld  w a s  s e le c te d . A l l  

e l ig ib le  m e m b e rs  w i t h in  a h o u s e h o ld  

w e re  l is te d  a n d  a s u b s a m p le  o f  

in d iv id u a ls  w a s  s e le c te d  b a s e d  o n  sex, 

age , ra c e  a n d  H is p a n ic  o r ig in ,  in c o m e , 

a n d  p r e g n a n c y  s ta tu s . S a m p le  

p a r t ic ip a n ts  w e re  s e le c te d  a t ra te s  

e s ta b lis h e d  to  e n s u re  th a t th e  ta rg e t 

s a m p le  s iz e s  b y  s u b d o m a in  w e re  

a c h ie v e d , a n d  th e  a v e ra g e  n u m b e r  o f  

s a m p le  p a r t ic ip a n ts  p e r  h o u s e h o ld  w a s  

m a x im iz e d .

C o n s id e ra b le  s u b s a m p lin g  w a s  

n e e d e d  to  re d u c e  th e  s c re e n in g  s a m p le  

o f  h o u s e h o ld s  to  th e  d e s ire d  n u m b e r  o f  

s a m p le  p a r t ic ip a n ts .  I f  in d e p e n d e n t 

ra n d o m  o r  s y s te m a tic  s e le c t io n s  h a d  

b e e n  m a d e  fo r  th e  s u b d o m a in s , in  m o s t 

case s, o n ly  o n e  p e rs o n  in  a h o u s e h o ld  

w o u ld  h a v e  b e e n  s e le c te d  a n d  th e

a v e ra g e  s a m p le  s iz e  p e r  h o u s e h o ld  

w o u ld  h a v e  b e e n  q u ite  lo w ,  n o t  m u c h  

a b o v e  on e .

E x p e r ie n c e  w i t h  re c e n t c y c le s  o f  

N H A N E S  a n d  w i t h  H H A N E S  in d ic a te d  

th a t  re s p o n s e  ra te s  im p r o v e  w h e n  

s a m p le  s iz e s  w i t h in  h o u s e h o ld s  a re  

la rg e r. T h e re fo re ,  a m e th o d  o f  

s u b s a m p lin g  w a s  u s e d  to  m a x im iz e  th e  

n u m b e r  o f  s a m p le  p a r t ic ip a n ts  p e r  

h o u s e h o ld  (c o n v e rs e ly ,  th is  m e th o d  

m in im iz e s  th e  n u m b e r  o f  h o u s e h o ld s  

c o n ta in in g  s a m p le  p a r t ic ip a n ts ) .  T h e  

e f fe c t  o f  w i th in - h o u s e h o ld  c lu s te r in g  is  

n o t  a la rg e  c o n c e rn  fo r  N H A N E S  

b e c a u s e  m o s t a n a ly s e s  a re  d o n e  w i th in  

s u b d o m a in s  a n d  th e re  is  g e n e ra lly  l i t t le  

w i th in - h o u s e h o ld  c lu s te r in g  a t th e  

s u b d o m a in  le v e l.

T h e  m e th o d  b e g in s  w i t h  th e  

d e s ig n a te d  s c re e n in g  s a m p le  f r o m  w h ic h  

p e rs o n s  a re  to  b e  s u b s a m p le d . T h e  

p e rs o n s  a re  c la s s if ie d  in to  Q  s u b d o m a in s  

w i t h  s a m p lin g  ra te s  r 1, r 2, ... r q . T h e  

s u b d o m a in s  a re  o rd e re d  b y  s u b s a m p lin g  

ra te  so th a t  r q <  r q+1. N o te  th a t  th e  

s c re e n in g  ra te s  a re  se t so th a t rQ  =  1; 

th a t  is ,  th e  s c re e n in g  ra te  is  e q u a l to  th e  

m a x im u m  s u b s a m p lin g  ra te .

T h e  se t o f  h o u s e h o ld s  d e s ig n a te d  

f o r  s c re e n in g  is  p a r t i t io n e d  in to  L  

u n e q u a lly  s iz e d  r a n d o m  su b se ts , s u c h  

th a t  th e  s iz e s  o f  th e  s u b se ts  a re  

p r o p o r t io n a te  to  r i ,  r ^ - r ^ ,  r ^ - r ^ , . . . ,

r (q+1) r (q), r Q r (Q-1) I t  is  c le a r  th a t  th e

P hP hj

s u m  o f  th e s e  p r o p o r t io n s  is  e q u a l to  

r Q =  1, so th a t  e a c h  s c re e n e d  h o u s e h o ld  

is  a s s ig n e d  to  e x a c t ly  o n e  o f  th e  sets.

T h e  s u b s a m p lin g  is  th e n  c a r r ie d  o u t as 

fo l lo w s :

•  I n  th e  f i r s t  ra n d o m  s u b s e t o f  

h o u s e h o ld s  (c o r re s p o n d in g  to  

100* r 7%  o f  a l l  s c re e n e d  

h o u s e h o ld s ) ,  a l l  p e rs o n s  in  th e  

h o u s e h o ld  a re  d e s ig n a te d  as s a m p le  

p a r t ic ip a n ts .

•  I n  th e  s e c o n d  ra n d o m  s u b s e t o f  

h o u s e h o ld s  (c o r re s p o n d in g  to

100 *  ( r (:2-} -  r a ) )% , o f  a l l  s c re e n e d  

h o u s e h o ld s ) ,  a l l  p e rs o n s  in  th e  

h o u s e h o ld  a re  s a m p le  p a r t ic ip a n ts  

e x c e p t th o s e  in  th e  s u b d o m a in  (1 ) ;  

th e re fo re ,  th o s e  p e rs o n s  in  th e  f i r s t  

s u b d o m a in  w e re  s e le c te d  o n ly  in  th e  

f i r s t  r a n d o m  su b s e t, w i t h  p r o b a b i l i t y  

r 1;
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•  I n  th e  th i r d  ra n d o m  s u b s e t o f  

h o u s e h o ld s , a l l  p e rs o n s  in  th e  

h o u s e h o ld  a re  s a m p le  p a r t ic ip a n ts  

e x c e p t th o s e  in  th e  s u b d o m a in s  (1 )  

a n d  (2 ) .  T h u s , th o s e  in  th e  s e c o n d  

s u b d o m a in  w e re  s e le c te d  o n ly  in  th e  

f i r s t  tw o  r a n d o m  su b se ts , w i t h  

p r o b a b i l i t y  ^  +  ( r ^  -  r w ) =  r ^ .

•  T h is  p ro c e d u re  is  c o n t in u e d  in  th is  

m a n n e r  th r o u g h  th e  Q - th  ra n d o m  

s u b s e t, f o r  w h ic h  o n ly  p e rs o n s  in  

s u b d o m a in  Q  a re  s a m p le  

p a r t ic ip a n ts .

T h is  s a m p lin g  p ro c e d u re  w a s  

im p le m e n te d  u s in g  a se t o f  s a m p lin g  

f la g s  th a t  d e s ig n a te  f o r  e a c h  D U ,  th e  

d o m a in s  e l ig ib le  fo r  s a m p lin g .  T h e  

in te r v ie w e r s  w e re  n o t  re q u ire d  to  c a r ry  

o u t  a n y  s u b s a m p lin g  o p e ra t io n .  T h e y  

w e re  in s te a d  in s t ru c te d  b y  th e  s y s te m  

(b a s e d  o n  th e  se t o f  d o m a in  f la g s  

p r o v id e d  f o r  e a c h  h o u s e h o ld )  o n  w h ic h  

p e rs o n s  to  in c lu d e  as s a m p le  

p a r t ic ip a n ts .  N o te  th a t  b e c a u s e  th e  

s a m p lin g  d o m a in  f la g s  w e re  p re p a re d  in  

a d v a n c e  o f  th e  s c re e n in g , th e y  w e re  

b a s e d  o n  th e  e x p e c te d  d is t r ib u t io n  o f  th e  

s c re e n e d  s a m p le  b y  ra c e  a n d  H is p a n ic  

o r ig in ,  se x , ag e , a n d  in c o m e  ra th e r  th a n  

th e  d is t r ib u t io n  a c tu a l ly  a c h ie v e d . T h u s , 

th is  p ro c e d u re  w a s  e x p e c te d  to  p ro d u c e  

s m a ll  d e v ia t io n s  in  th e  s a m p le  f r o m  th e  

d e s ire d  n u m b e r  in  e a c h  d o m a in .  S u c h  

d e v ia t io n s  a re  in e v i ta b le  w h e n  

s u b s a m p lin g  ra te s  m u s t b e  e s ta b lis h e d  

b e fo re  th e  s c re e n in g  is  c o m p le te d .

In s te a d  o f  u n re s tr ic te d  

ra n d o m iz a t io n ,  a p s e u d o ra n d o m  

p ro c e d u re  w a s  u s e d  th a t  g u a ra n te e d  th a t  

a l l  s a m p le d  D U s  w i t h in  e a c h  s e q u e n c e

o f  1 0 0  c o n s e c u t iv e  D U s  w e re  a s s ig n e d  

d i f fe r e n t  ra n d o m  n u m b e rs  (b e c a u s e  th e  

r a n d o m  n u m b e r  a s s ig n e d  d e te rm in e d  th e  

se t o f  d o m a in s  to  b e  s e le c te d ) . T o  s ta r t, 

a ra n d o m  n u m b e r  b e tw e e n  0 .0 0  a n d

0 .9 9  w a s  a s s ig n e d  to  th e  f i r s t  D U ,  w i t h  

a s e p a ra te  in i t ia l  ra n d o m  n u m b e r  u s e d  in  

e a c h  s tu d y  lo c a t io n .  T h e  n u m b e r  0 .4 1  

w a s  th e n  u s e d  l ik e  a s k ip  in te r v a l  a n d  

w a s  a d d e d  s u c c e s s iv e ly  to  o b ta in  th e  

r a n d o m  n u m b e r  f o r  th e  n e x t  case . T h e  

r a n d o m  n u m b e r  w a s  th e n  u s e d  in  th e  

m a n n e r  d e s c r ib e d  a b o v e  to  d e te rm in e  

th e  s a m p lin g  d o m a in  f la g s  a s s ig n e d  to  

e a c h  case .

I n i t ia l ly ,  a s c re e n in g  s a m p le  w a s  

d r a w n  f o r  e a c h  s tu d y  lo c a t io n  u s in g  

s a m p lin g  ra te s  5 0 %  la rg e r  th a n  th o s e  

re q u ire d  to  a t ta in  th e  ta rg e t s a m p le  s ize s  

in  e a c h  d o m a in .  E a c h  s tu d y  lo c a t io n ’ s 

s c re e n in g  s a m p le  w a s  th e n  d iv id e d  in to  

re le a s e  g ro u p s . E a c h  g ro u p  w a s  a 

s y s te m a tic  s u b s a m p le  o f  th e  s c re e n in g  

s a m p le , w i t h  th e  s c re e n in g  s a m p le  

s e q u e n c e d  b y  s e g m e n t n u m b e r  a n d  a 

te m p o r a ry  g e o g ra p h ic a l ly  b a s e d  

s e q u e n c e  n u m b e r  p r io r  to  s u b s a m p lin g .  

T h u s , e a c h  re le a s e  g ro u p  c o n ta in e d  

case s f r o m  a l l  s e g m e n ts , e x c e p t as 

l im i te d  b y  re le a s e  g ro u p  a n d  s e g m e n t 

s iz e . T a b le  H  g iv e s  th e  e x p e c te d  

d is t r ib u t io n  o f  th e  s a m p le  o f  D U s  a c ro ss  

re le a s e  g ro u p s .

In  m o s t s tu d y  lo c a t io n s  th e  5 0 %  

re le a s e  g ro u p  ( th a t  is , g ro u p  A )  w a s  

re le a s e d  to  th e  in te r v ie w e r s  f i r s t .  T h e  

y ie ld  f r o m  th is  g ro u p  w a s  m o n ito r e d  

a n d  u s e d  to  p r o je c t  e s tim a te s  o f  th e  to ta l 

y ie ld  o f  s a m p le  p a r t ic ip a n ts  e x p e c te d  

f r o m  th is  g ro u p . B a s e d  o n  th e s e  f ig u re s ,

a d d it io n a l g ro u p s  ( o r  p o r t io n s  o f  g ro u p s )  

w e re  re le a s e d  as n e e d e d . T h e  s a m p le  

w a s  m o n i to r e d  o n  a d a i ly  b a s is  to  

d e te rm in e  w h e th e r  a d d it io n a l re le a s e  

g ro u p s  w e re  re q u ire d .  T h e  case s in  

g ro u p  Z  h a d  s a m p lin g  f la g s  in d ic a t in g  

th a t  a l l  p e rs o n s  in  th e  h o u s e h o ld  s h o u ld  

b e  s a m p le d ; i t  w a s  d e s ig n e d  to  b e  u s e d  

as a la s t re s o r t ,  o n ly  w h e n  th e  s a m p le  

y ie ld  in  a s tu d y  lo c a t io n  w a s  lo w  a fte r  

a l l  o th e r  g ro u p s  h a d  b e e n  re le a s e d . T h is  

re le a s e  g ro u p  w a s  n e v e r  u t i l iz e d  in  

N H A N E S  1 9 9 9 -2 0 0 6 .

Special samples
Supplemental sample of pregnant 
women

T o  im p r o v e  th e  p r e c is io n  o f  th e  

e s t im a te s  fo r  p r e g n a n t w o m e n ,  a 

s u p p le m e n ta l s a m p le  o f  p r e g n a n t w o m e n  

w a s  s e le c te d . O n ly  w o m e n  a g e d  1 5 - 3 9  

w e re  e l ig ib le  f o r  th is  s u p p le m e n ta l 

s a m p le . T h e  o r ig in a l  p la n  w a s  to  in c lu d e  

in  th e  s a m p le  a l l  p re g n a n t w o m e n  ( th a t 

is ,  a l l  w o m e n  re p o r te d  b y  th e  s c re e n e r 

re s p o n d e n t to  b e  p r e g n a n t) ;  h o w e v e r ,  

ta k in g  a l l  n o n - H is p a n ic  w h i te  o r  o th e r  

p r e g n a n t w o m e n  in  th e  h ig h - m in o r i t y  

d e n s ity  s tra ta  w o u ld  h a v e  re d u c e d  th e  

e f f ic ie n c y  o f  th e  s a m p le  b e c a u s e  o f  th e  

im p a c t  o n  th e  d i f fe r e n t ia l  p r o b a b il i t ie s  

o f  s e le c t io n .

T h u s , th e  d e c is io n  w a s  m a d e  to  

s e le c t p re g n a n t w o m e n  a c c o rd in g  to  th e  

m a x im u m  s a m p lin g  ra te s  in  e a c h  d e n s ity  

s tra ta . B e c a u s e  th e  s a m p lin g  ra te s  d o  n o t  

v a r y  b y  d e n s ity  s tra ta  f o r  b la c k  p e rs o n s  

a n d  o th e rs , th e  s a m e  ra te  w a s  u s e d  to  

s a m p le  a l l  p r e g n a n t w o m e n  in  th e se  

g ro u p s . M e x ic a n - A m e r ic a n  w o m e n  w e re  

s a m p le d  a t d i f fe r e n t  ra te s  d e p e n d in g  o n  

th e ir  d e n s ity  s tra tu m . T h e re fo re ,  th e  

s u b s a m p lin g  a p p ro a c h  d e s c r ib e d  a b o v e  

y ie ld e d  a s e l f - w e ig h t in g  s a m p le  o f  

o th e rs  a n d  b la c k  p re g n a n t w o m e n . T h e  

s a m p lin g  r a te s  fo r  th e  p re g n a n t w o m e n  

a re  s h o w n  in  T a b le  J .

Examination session subsamples
N H A N E S  h a s  tw o  e x a m in a t io n  

se s s io n  s u b s a m p le s : th e  m o rn in g  

s u b s a m p le  a n d  th e  a f te rn o o n  o r  e v e n in g  

s u b s a m p le . S a m p le  p a r t ic ip a n ts  s e le c te d  

fo r  th e  m o r n in g  se s s io n s  w e re  in s t ru c te d

T a b le  H. R e le a s e  g r o u p  d i s t r ib u t i o n  f o r  N a t io n a l  H e a lth  a n d  N u tr i tio n  E x a m in a t io n  S u rv e y , 
2 0 0 2 - 2 0 0 6

Release group Percent for 150% sample1

A . . . 50
B . . . 10
C . . . 8
D . . . 8
E . . . 6
F . . . 6
G . . . 3
H . . . 3
I. . . . 2
J . . . 2
K . . . 1
Z 1

1The amount the National Health and Nutrition Examination Survey needs (100% sample) plus a 50% reserve.
NOTE: The same distribution was used in 1999-2001.
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Table J . Sampling rates used to sample pregnant women in National Health and Nutrition Examination Survey, 2002-2006

Numerator of sampling rate1 
Race and Hispanic origin

Density 
stratum 1

Density 
stratum 2

Density 
stratum 3

Density 
stratum 4

B la c k ................................................................................ 1.00 1.00 1.00 1.00
Mexican A m erican .......................................................... 1.00 1.90 3.00 3.75
Other ................................................................................ 1.00 1.00 1.00 1.00

1The denominator of the sampling rates is 1,182. 
NOTE: Similar rates were used in 1999-2001.

to  fa s t o v e rn ig h t ;  th o s e  s e le c te d  fo r  th e  

a f te rn o o n  o r  e v e n in g  s e ss io n s  w e re  a ls o  

in s t ru c te d  to  fa s t, b u t  f o r  a s h o r te r  

p e r io d  o f  t im e .  D a ta  th a t  a re  s e n s it iv e  to  

fa s t in g  t im e s  s h o u ld  b e  a n a ly z e d  

s e p a ra te ly  f o r  th e s e  tw o  g ro u p s .

B e c a u s e  i t  is  g e n e ra lly  m o re  

c o n v e n ie n t  f o r  h o u s e h o ld  m e m b e rs  to  

c o m e  to  th e  M E C  a t th e  sam e 

t im e — w h ic h  is  b e lie v e d  to  fa v o r a b ly  

a f fe c t  re s p o n s e  ra te s — th e  e x a m in a t io n  

se s s io n  s u b s a m p le  a s s ig n m e n t w a s  m a d e  

a t th e  h o u s e h o ld  le v e l.  T h e  a s s ig n m e n t 

w a s  b a s e d  o n  th e  h o u s e h o ld  id e n t i f ie r  

( I D ) .  I f  th e  h o u s e h o ld  I D  w a s  an  e ve n  

n u m b e r ,  th e  h o u s e h o ld  w a s  a s s ig n e d  to  

th e  m o r n in g  s u b s a m p le ; i f  th e  h o u s e h o ld  

I D  w a s  an o d d  n u m b e r , th e  h o u s e h o ld  

w a s  a s s ig n e d  to  th e  a f te rn o o n  o r  

e v e n in g  s u b s a m p le . T h e  e x a m in a t io n  

se s s io n  s u b s a m p le  w a s  a s s ig n e d  

im m e d ia te ly  a f te r  D U s  w e re  s e le c te d .

A l th o u g h  th e  e x a m in a t io n  se ss io n  

s u b s a m p le s  w e re  d e s ig n e d  to  b e  

a p p r o x im a te ly  h a lf - s a m p le s ,  s o m e  

d e v ia t io n s  re s u lte d .  A d d i t io n a l ly ,  s a m p le  

p a r t ic ip a n ts  d id  n o t  a lw a y s  r e p o r t  to  th e  

a s s ig n e d  e x a m in a t io n  se s s io n . F o r  

e x a m p le ,  s o m e  s a m p le  p a r t ic ip a n ts  

a s s ig n e d  to  b e  e x a m in e d  in  a m o r n in g  

se s s io n  m a y  h a v e  b e e n  u n a b le  to  r e p o r t  

to  th e  M E C  a t th a t  t im e ;  in  s u c h  cases, 

th e  s a m p le  p a r t ic ip a n ts  w e re  p e rm it te d  

to  s c h e d u le  a f te rn o o n  o r  e v e n in g  

e x a m in a t io n s .

Examination and laboratory 
subsamples

T h e  e x a m in a t io n  c o m p o n e n t o f  

N H A N E S  c o n s is te d  o f  m e d ic a l,  d e n ta l,  

a n d  p h y s io lo g ic a l  m e a s u re m e n ts , as w e l l  

as n u m e ro u s  la b o r a to r y  te s ts  to  assess 

v a r io u s  a sp e c ts  o f  h e a lth .  F o r  s o m e  o f  

th e s e  c o m p o n e n ts ,  s u b s a m p lin g  w a s  

re q u ire d  to  re d u c e  re s p o n d e n t b u rd e n  

a n d  fa c i l i ta te  th e  s c h e d u lin g  a n d  

c o m p le t io n  o f  e x a m in a t io n s .

S a m p le  p a r t ic ip a n ts  w e re  a s s ig n e d  

to  e x a m in a t io n  a n d  la b o ra to ry  

s u b s a m p le s  b y  f i r s t  u s in g  an a lg o r it h m  

to  r a n d o m ly  d iv id e  th e  s a m p le  

p a r t ic ip a n ts  in to  12 g ro u p s ; 

c o m b in a t io n s  o f  th e s e  g ro u p s  w e re  

p r e d e te rm in e d  to  c re a te  th e  v a r io u s  

s u b s a m p le s . I n  s o m e  cases, s a m p le  

p a r t ic ip a n ts  w e re  a s s ig n e d  to  m u lt ip le  

s u b s a m p le s . A f t e r  s u b s a m p le  

a s s ig n m e n t, w e ig h t in g  fa c to rs  w e re  

a tta c h e d  to  e a c h  s a m p le  p a r t ic ip a n t  

re c o rd  as a p p ro p r ia te  to  r e f le c t  th is  s ta g e  

o f  s u b s a m p lin g .  T a b le  I I I  p r o v id e s  th e  

s p e c if ic a t io n s  fo r  th e  c o m p o n e n ts  

r e q u ir in g  s u b s a m p lin g .

Weighting the Sample 
Data

T h e  g o a l o f  N H A N E S  is  to  p ro d u c e  

d a ta  re p re s e n ta t iv e  o f  th e  c iv i l ia n  

n o n in s t i tu t io n a liz e d  U .S . p o p u la t io n .  T h e  

w e ig h t in g  o f  s a m p le  d a ta  p e rm its  

a n a ly s ts  to  p ro d u c e  e s tim a te s  o f  

s ta t is t ic s  th e y  w o u ld  h a v e  o b ta in e d  i f  

th e  e n t ir e  s a m p lin g  fra m e  h a d  b e e n  

s u rv e y e d . S a m p le  w e ig h ts  c a n  b e  

c o n s id e re d  as m e a s u re s  o f  th e  n u m b e r  

o f  p e rs o n s  re p re s e n te d  b y  th e  p a r t ic u la r  

s a m p le  o b s e rv a t io n .  W e ig h t in g  ta ke s  

in to  a c c o u n t s e v e ra l fe a tu re s  o f  th e  

s u rv e y : th e  d i f f e r e n t ia l  p r o b a b i l i t ie s  o f  

s e le c t io n  f o r  th e  in d iv id u a l  d o m a in s , 

n o n re s p o n s e  to  s u rv e y  in s tru m e n ts ,  a n d  

d if fe r e n c e s  b e tw e e n  th e  f in a l  s a m p le  a n d  

th e  to ta l  p o p u la t io n .

N H A N E S - s a m p le d  p a r t ic ip a n ts  w e re  

w e ig h te d  in  o rd e r  to  a c c o m p lis h  th e  

fo l lo w in g  o b je c t iv e s :

1. T o  c o m p e n s a te  fo r  d i f fe r e n t ia l  

p r o b a b i l i t ie s  o f  s e le c t io n  a m o n g  

s u b g ro u p s  ( ra c e  a n d  H is p a n ic  

o r ig in  a n d  s e x -a g e - in c o m e  a n d  

p r e g n a n c y  s u b d o m a in s , a n d

p e rs o n s  l i v in g  in  d i f fe r e n t  

g e o g ra p h ic  s tra ta  s a m p le d  a t 

d i f fe r e n t  ra te s ).

2 . T o  re d u c e  b ia s e s  a r is in g  f r o m  th e  

fa c t  th a t  n o n re s p o n d e n ts  m a y  b e  

d i f fe r e n t  f r o m  re s p o n d e n ts .

3. T o  f i x  w e ig h te d  s a m p le  d a ta  to  

m a tc h  an in d e p e n d e n t e s t im a te  

f r o m  th e  U .S . C e n s u s  B u re a u , o f  

th e  ta rg e t p o p u la t io n  to ta ls .

4 . T o  c o m p e n s a te , to  th e  e x te n t 

p o s s ib le ,  f o r  in a d e q u a c ie s  in  th e  

s a m p lin g  f ra m e  ( r e s u lt in g  f r o m  

o m is s io n s  o f  s o m e  h o u s in g  u n its  

in  th e  l is t in g  o f  a rea  s e g m e n ts , 

o m is s io n s  o f  p e rs o n s  w i t h  n o  

f ix e d  a d d re ss , e tc .) .

5 . T o  re d u c e  v a r ia n c e s  in  th e  

e s t im a t io n  p ro c e d u re  b y  u s in g  

a u x i l ia r y  in fo r m a t io n  th a t  is  

k n o w n  w i t h  a h ig h  d e g re e  o f  

a c c u ra c y .

T h e  s a m p le  w e ig h t in g  w a s  c a r r ie d  

o u t in  th re e  s te p s . T h e  f i r s t  s tep 

in v o lv e d  th e  c o m p u ta t io n  o f  w e ig h ts  to  

c o m p e n s a te  fo r  u n e q u a l p r o b a b il i t ie s  o f  

s e le c t io n  ( o b je c t iv e  1 a b o v e ). T h e  

s e c o n d  s te p  a d ju s te d  f o r  n o n re s p o n s e  

( o b je c t iv e  2 ) .  I n  th e  th i r d  s te p , th e  

s a m p le  w e ig h ts  w e re  p o s ts t r a t i f ie d  to  

U .S .  C e n s u s  B u re a u  e s tim a te s  o f  th e  

U .S .  p o p u la t io n  to  s im u lta n e o u s ly  

a c c o m p lis h  o b je c t iv e s  th re e , fo u r ,  a n d  

f iv e .  T h e s e  s te p s  w e re  p e r fo r m e d  fo r  

re s p o n d e n ts  to  e a c h  s ta g e  o f  th e  s u rv e y : 

th e  sc re e n e r, p e rs o n a l in te r v ie w ,  a n d  

M E C  e x a m in a t io n .

B e c a u s e  th e  s a m p le  d e s ig n  f o r  th e  

1 9 9 9 -2 0 0 1  P S U  s e le c t io n  d i f fe r e d  

s ig n i f ic a n t ly  f r o m  th a t  f o r  th e

2 0 0 2 - 2 0 0 6  s a m p le , w e ig h t in g  th e  

1 9 9 9 - 2 0 0 0  a n d  2 0 0 1 - 2 0 0 2  s a m p le s  a lso  

d i f fe r e d  s o m e w h a t f r o m  th e  la t te r  y e a rs . 

F o r  th a t  re a s o n , th is  s e c tio n  is  d iv id e d  

in to  tw o  p a rts : th e  f i r s t  s e c tio n  d e s c r ib e s  

th o s e  w e ig h t in g  p ro c e d u re s  u n iq u e  to  

th e  1 9 9 9 -2 0 0 2  s a m p le s ; o th e rw is e ,  th e
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s e c o n d  s e c tio n  d e s c r ib e s  th e  m e th o d s  

u s e d  fo r  th e  2 0 0 3 - 2 0 0 6  s a m p le s , w h ic h  

g e n e ra lly  a p p ly  to  th e  e a r l ie r  y e a rs .

T h e  n a t io n a l in f la t io n  w e ig h ts  

d e s c r ib e d  in  ‘ ‘W e ig h t in g  th e  s a m p le  d a ta  

fo r  2 0 0 3 - 2 0 0 6 ’ ’ w e re  th e  s ta r t in g  p o in t  

f o r  th e  s c re e n e r w e ig h t  c a lc u la t io n .  

T h o s e  w e ig h ts  w e re  th e n  a d ju s te d  fo r  

n o n re s p o n s e  (se e  ‘ ‘N o n re s p o n s e  

a d ju s tm e n t a n d  t r im m in g  o f  w e ig h ts  fo r

2 0 0 3 - 2 0 0 6 ’ ’ ) to  th e  s c re e n e r a n d  th e n  

p o s t - s t r a t i f ie d  (se e  ‘ ‘P o s t -s t ra t i f ic a t io n  

fo r  2 0 0 3 - 2 0 0 6 ’ ’ ) . T h e  re s u lt in g  w e ig h ts  

w e re  th e n  th e  s ta r t in g  p o in t  ( o r  b a se  

w e ig h ts )  f o r  th e  c a lc u la t io n  o f  th e  

in te r v ie w  w e ig h ts ,  w h ic h  w e re  th e n  

a d ju s te d  fo r  n o n re s p o n s e  to  th e  

in te r v ie w ,  a n d  a g a in  p o s t-s t ra t i f ie d .  

F in a l ly ,  th o s e  p o s t - s t r a t i f ie d  in te r v ie w  

w e ig h ts  w e re  th e  b a se  w e ig h ts  u s e d  in  

th e  c a lc u la t io n  o f  th e  M E C  e x a m in a t io n  

w e ig h ts .  T h o s e  w e ig h ts  w e re  a d ju s te d  

fo r  n o n re s p o n s e  to  th e  M E C  

e x a m in a t io n  a n d  th e n  p o s t - s t r a t i f ie d .  S ee 

th e  ‘ ‘ C o m p u t in g  f in a l  w e ig h ts  fo r

2 0 0 3 - 2 0 0 6 ’ ’ s e c tio n  f o r  th e  c a lc u la t io n  

o f  th e  f in a l  in te r v ie w  a n d  M E C  

e x a m in a t io n  w e ig h ts .

N o te  th a t  e x tre m e  v a r ia b i l i t y  in  th e  

w e ig h ts  re s u lts  in  re d u c e d  r e l ia b i l i t y  

( in c re a s e d  s a m p lin g  e r r o r )  o f  s o m e  

s u rv e y  e s tim a te s . T h e  N H A N E S  s a m p le  

w a s  d e s ig n e d  to  m in im iz e  th e  v a r ia b i l i t y  

in  th e  w e ig h ts ,  s u b je c t  to  o p e ra t io n a l 

a n d  a n a ly t ic  c o n s tra in ts .  A d d i t io n a l ly ,  

m e a s u re s  s u c h  as w e ig h t  t r im m in g  w e re  

im p le m e n te d  to  re d u c e  th e  v a r ia b i l i t y  in  

th e  w e ig h ts  fo r  N H A N E S .  T h e  im p a c t  

o f  w e ig h t  v a r ia b i l i t y  is  m in im a l  w h e n  

e s tim a te s  a re  f o r  th e  d e m o g ra p h ic  

s u b d o m a in s  u s e d  in  th e  d e s ig n , b u t  

w h e n  e s tim a te s  a re  f o r  d o m a in s  th a t  a re  

a g g re g a te d  a c ro s s  d e s ig n  d o m a in s  ( fo r  

e x a m p le ,  an e s tim a te  f o r  th e  to ta l  

p o p u la t io n ) ,  th e n  th e  im p a c t  o f  w e ig h t  

v a r ia b i l i t y  is  g re a te r.

W eighting the Sam ple Data  
for 1999-2002

W e ig h t in g  p ro c e d u re s  fo r  th e  f i r s t  

tw o  2 -y e a r  c y c le s ,  1 9 9 9 -2 0 0 0  a n d  

2001-2002 (a s  w e l l  as s p e c ia l w e ig h ts  

f o r  1 9 9 9 - 2 0 0 2 ) ,  w e re  v e r y  s im i la r  to  

th o s e  d e s c r ib e d  in  ‘ ‘W e ig h t in g  th e  

s a m p le  d a ta  f o r  2 0 0 3 - 2 0 0 6 , ’ ’ w i t h  a fe w  

n o ta b le  d if fe re n c e s . F ir s t ,  an  a d d it io n a l

a d ju s tm e n t to  th e  b a se  w e ig h ts  w a s  

in c lu d e d  to  a c c o u n t f o r  th e  n u m b e r  o f  

n e w ly  c o n s tru c te d  D U s  c o m p le te d  

b e tw e e n  D U  s a m p le  s e le c t io n  a n d  d a ta  

c o l le c t io n .  S e c o n d , b e c a u s e  th e  

N H A N E S  1 9 9 9 -2 0 0 1  P S U s  w e re  

s e le c te d  as p a r t  o f  a la rg e r  s a m p le , th e  

a d ju s tm e n t d e s c r ib e d  in  th e  ‘ ‘W e ig h t in g  

th e  s a m p le  d a ta  f o r  2 0 0 3 - 2 0 0 6 ’ ’ s e c t io n  

re q u ire d  s o m e  m o d i f ic a t io n s .  T h ir d ,  

s p e c ia l 4 - y e a r  w e ig h ts  ( f o r  1 9 9 9 -2 0 0 2 )  

w e re  re q u ire d  f o r  th e s e  y e a rs  to  

a c c o m m o d a te  m u lt iy e a r  a n a ly s e s  u s in g  

th e s e  d a ta . T h e s e  d e v ia t io n s  f r o m  th e  

g e n e ra l w e ig h t in g  m e th o d o lo g y  a re  

d e s c r ib e d  in  tu r n  b e lo w .

Adjustment for new 
construction

B u i ld in g  p e r m it  d a ta  w e re  u s e d  to  

s e le c t s e g m e n ts  th a t  c o n ta in e d  h o u s in g  

u n its  b u i l t  b e tw e e n  1 9 9 0  a n d  th e  

6- m o n th  p e r io d  p r io r  to  d a ta  c o l le c t io n  

fo r  a l l  s tu d y  lo c a t io n s  in  1 9 9 9  a n d  fo r  

th e  f i r s t  fo u r  lo c a t io n s  in  N H A N E S  

2 0 0 0  (1 6  s tu d y  lo c a t io n s  in  a l l ) .  C e n s u s  

d a ta  w e re  u s e d  to  s e le c t s e g m e n ts  th a t  

c o n ta in e d  h o u s in g  u n its  b u i l t  b e fo re  

1 9 9 0 ; b u i ld in g  p e r m it  d a ta  w e re  u s e d  to  

s e le c t s e g m e n ts  th a t  c o n ta in e d  h o u s in g  

u n its  b u i l t  a f te r  1 9 9 0 . B e c a u s e  s e g m e n ts  

w e re  s e le c te d  a b o u t 6 m o n th s  p r io r  to  

th e  d a ta  c o l le c t io n  in  e a c h  s tu d y  

lo c a t io n ,  a n e w  c o n s tru c t io n  fa c to r  w a s  

c a lc u la te d  to  a c c o u n t f o r  h o u s in g  u n its  

b u i l t  a f te r  n e w  c o n s tru c t io n  s e g m e n ts  

w e re  s e le c te d  a n d  p r io r  to  th e  b e g in n in g  

o f  d a ta  c o l le c t io n .

F o r  th o s e  16 s tu d y  lo c a t io n s ,  a n e w  

c o n s tru c t io n  fa c to r ,  d e n o te d  b y  f i(nc) w a s  

c a lc u la te d  as

=  ^ ( T O T M O S n d  +  T O T M O S nc2)

(nc) £ T O T M O S nc1 ’

w h e re  T O T M O S nc1 is  th e  to ta l  M O S  fo r  

n e w  c o n s tru c t io n  s e g m e n ts  in  th e  

o r ig in a l  f ra m e  a n d  T O T M O S nc2 is  th e  

to ta l  M O S  fo r  n e w  c o n s tru c t io n  

s e g m e n ts  in  th e  s u p p le m e n ta l f ra m e  

( th a t is , th e  f ra m e  o f  p e rm its  is s u e d  a f te r  

th e  s e le c t io n  o f  n e w  c o n s tru c t io n  

s e g m e n ts ). F o r  a l l  o th e r  s tu d y  lo c a t io n s  

in  th e  1 9 9 9 -2 0 0 2  s a m p le , th e  n e w  

c o n s tru c t io n  fa c to r  w a s  se t e q u a l to  1. 

T h is  fa c to r  w a s  in c lu d e d  in  th e  ba se  

w e ig h t  c a lc u la t io n  d e s c r ib e d  in  th e

‘ ‘ C a lc u la t in g  b a s ic  n a t io n a l in f la t io n  

w e ig h ts ’ ’ s e c tio n .

Adjustment for subsampling of 
1999-2001 PSUs

O r ig in a l ly ,  th e  1 9 9 9 -2 0 0 1  s a m p le  

w a s  p a r t  o f  a la rg e r  6 -y e a r  d e s ig n  

d e v e lo p e d  w i t h  th e  ta rg e t o f  2 0  s tu d y  

lo c a t io n s  p e r  y e a r  o r  1 2 0  o v e ra ll.  

S im u lta n e o u s ly ,  a s u b s a m p le  w i t h  14 

s tu d y  lo c a t io n s  p e r  y e a r  w a s  a lso  

d e v e lo p e d  in  a n t ic ip a t io n  o f  a s m a lle r  

N H A N E S .  A s  th e  d e s ig n  e v o lv e d ,  a 

s a m p le  w i t h  15  s tu d y  lo c a t io n s  e a ch  

y e a r  w a s  a d o p te d . I n  1 9 9 9 , 15 s tu d y  

lo c a t io n s  w e re  s c h e d u le d  o v e r  th e  

c o u rs e  o f  th e  c a le n d a r  y e a r, b u t  in  o rd e r  

to  c o n d u c t  s o m e  p i lo t  te s t in g  (a n d  d u e  

to  b u d g e ta ry  c o n s id e ra t io n s )  th e  f i r s t  

th re e  s c h e d u le d  s tu d y  lo c a t io n s  w e re  

u s e d  as f ie ld  te s t s ite s , so th a t  s a m p le  

w a s  re d u c e d  to  12  lo c a t io n s .  A l l  o th e r  

y e a rs  c o n ta in e d  15  lo c a t io n s .

S a m p le  w e ig h ts  b e g in  w i t h  e a c h  

s a m p le d  p e rs o n ’ s p r o b a b i l i t y  o f  

s e le c t io n .  F o r  p e rs o n s  s e le c te d  in  th e  

1 9 9 9 -2 0 0 1  s a m p le , b e c a u s e  th is  

p r o b a b i l i t y  re p re s e n ts  th e  p r o b a b i l i t y  o f  

th e  p e rs o n  b e in g  s e le c te d  o v e r  a 6 -y e a r  

s a m p le , th e  c h a n c e  o f  th e  p e rs o n  b e in g  

s e le c te d  in  o n ly  o n e  o f  th e  6 y e a rs  is  

th a t  p r o b a b i l i t y  d iv id e d  b y  s ix .  In  

a d d it io n ,  th e  re d u c t io n  o f  th re e  s tu d y  

lo c a t io n s  in  1 9 9 9 , o r  8 7  in s te a d  o f  90  

o v e r  th e  p r o je c te d  6 -y e a r  in te r v a l ,  w a s  

r e f le c te d  b y  fu r th e r  a d ju s tm e n t.  A s  a 

re s u lt ,  w e ig h ts  w e re  a d ju s te d  b y  a fa c to r  

o f  7 .2 5  ( =  6 x  1 5 /1 2  x  8 7 /9 0 )  in  1 9 9 9  

a n d  5 .8  ( =  6 x  8 7 /9 0 )  in  2 0 0 0  a n d  2 0 0 1 . 

T h is  fa c to r  is  r e fe r r e d  to  as th e  a n n u a l 

w e ig h t in g  fa c to r  ( A W F )  in  th e  

‘ ‘W e ig h t in g  th e  S a m p le  D a ta  fo r

2 0 0 3 - 2 0 0 6 ’ ’ s e c tio n .

Calculation of 4-year weights
S a m p le  w e ig h ts  fo r  N H A N E S  

1 9 9 9 - 2 0 0 0  w e re  b a s e d  o n  p o p u la t io n  

e s t im a te s  d e v e lo p e d  b y  th e  U .S . C e n s u s  

B u re a u  b e fo re  th e  2 0 0 0  d e c e n n ia l 

c e n s u s  c o u n ts  b e c a m e  a v a ila b le .  T h e  

2 -y e a r  s a m p le  w e ig h ts  f o r  N H A N E S

2001- 2 0 0 2 ,  a n d  a l l  o th e r  s u b s e q u e n t 

2-y e a r  c y c le s ,  a re  b a s e d  o n  p o p u la t io n  

e s t im a te s  th a t  in c o r p o ra te  th e  y e a r  2 0 0 0  

c e n s u s  c o u n ts . B e c a u s e  d i f fe r e n t  

p o p u la t io n  ba se s  w e re  u s e d , th e  2 -y e a r
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w e ig h ts  fo r  1 9 9 9 -2 0 0 0  a n d  2 0 0 1 - 2 0 0 2  

a re  n o t  d i r e c t ly  c o m p a ra b le .  S o  th a t 

a n a ly s ts  c o u ld  c o m b in e  th e  1 9 9 9 -2 0 0 0  

w i t h  2 0 0 1 - 2 0 0 2  s u rv e y  y e a rs  in  

a n a ly s e s , 4 - y e a r  s a m p le  w e ig h ts  w e re  

c re a te d  to  a c c o u n t f o r  th e  tw o  d i f fe r e n t  

re fe re n c e  p o p u la t io n s .  B e c a u s e  s a m p le  

w e ig h ts  fo r  th e  s u b s e q u e n t y e a rs  a fte r  

2002 w e re  b a s e d  o n  p o p u la t io n  

e s tim a te s  a f te r  th e  2 0 0 0  ce n s u s , s p e c ia l 

m u lt iy e a r  s a m p le  w e ig h ts  w e re  n o t  

n e e d e d  f o r  th e s e  s a m p le s . F o r  m o re  

in fo r m a t io n  a b o u t c o m b in in g  m u lt ip le

2-y e a r  d a ta  sets  fo r  a n a ly s e s , see th e  

‘ ‘ C o m b in in g  2 -y e a r  w e ig h ts  to  a n a ly z e  

o th e r  m u lt iy e a r  s a m p le s ’ ’ s e c tio n .

W eighting the Sam ple Data 
for 2003-2006
Calculating basic national 
inflation weights

T h e  f i r s t - s ta g e  ( o r  b a s e ) w e ig h t  fo r  

e a c h  s a m p le  p a r t ic ip a n t ,  d e n o te d  b y  

w i(BASE), w a s  c a lc u la te d  as th e  re c ip ro c a l 

o f  th e  s a m p le  p a r t ic ip a n t ’ s p r o b a b i l i t y  o f  

s e le c t io n . T h e s e  s a m p lin g  ra te s  a re  

p r o v id e d  i n  T a b le  I I  a n d  th e ir  d e r iv a t io n  

is  d e s c r ib e d  in  ‘ ‘ V a r ia n c e  e s t im a t io n  fo r  

p u b l ic ly  re le a s e d  d a ta . ’ ’

T h e  b a se  w e ig h t  f o r  a s a m p le  

p a r t ic ip a n t  is  s im p ly  th e  re c ip r o c a l o f  

th e  s a m p lin g  ra te  fo r  th e  s a m p lin g  

d o m a in  o f  th e  s a m p le  p a r t ic ip a n t  

(d e n o te d  r i h e re , w h e re  th e  s u b s c r ip t  i 

in d ic a te s  th e  s a m p le  p a r t ic ip a n t) .  F o r  

N H A N E S  2 0 0 3 - 2 0 0 6 ,  th e  b a se  w e ig h t  

w a s  a d ju s te d  fu r th e r  to  a c c o u n t fo r  th e  

p r o p o r t io n  o f  D U s  re le a s e d , th e  

p r o p o r t io n  o f  d e s e le c te d  D U s ,  a n d  th e  

n u m b e r  o f  y e a rs  in  th e  s a m p le  b e in g  

w e ig h te d .  T h e  f in a l  b a se  w e ig h t  w a s  

c a lc u la te d  as

1
Wi(Base) ~  r  fi(release) fi(deselect) fi(year) '

' i

T h e  f o l lo w in g  s e c tio n  b r ie f ly  

d e s c r ib e s  e a c h  c o m p o n e n t o f  th is  

c a lc u la t io n .

Adjustments for the number of 
release groups fielded

T h e  f i r s t  c o m p o n e n t,  th e  re le a s e  

fa c to r  (¡¡(release)), w a s  in t ro d u c e d  to  

r e f le c t  th e  p ro c e d u re s  u s e d  to  o b ta in  a 

r e la t iv e ly  f ix e d  s a m p le  s iz e  w i t h in  ea ch

s tu d y  lo c a t io n  in  N H A N E S .  S ee th e  

‘ ‘ S e le c t io n  o f  D U s  a n d  p e rs o n s ’ ’ s e c tio n  

fo r  a d e s c r ip t io n  o f  th is  p ro c e d u re .  T h e  

s a m p le  p a r t ic ip a n t  b a s e  w e ig h t  w a s  

a d ju s te d  a c c o rd in g  to  th e  p r o p o r t io n  o f  

th e  to ta l  s a m p le  re le a s e d  to  th e  f ie ld .

T h e  re le a s e  fa c to r , d e n o te d  b y  f i(release) , 

w a s  c a lc u la te d  as

1
fi(release) ~  D  '

^ i

D i re p re s e n ts  th e  p r o p o r t io n  o f  

s a m p le d  D U s  re le a s e d  f o r  s c re e n in g  in  

th e  lo c a t io n  s a m p le  p a r t ic ip a n t  i  w a s  

s e le c te d . I f  re s p o n s e  ra te s  a re  as 

p r e d ic te d  a n d  th e  M O S  u s e d  d u r in g  

s a m p lin g  w e re  c u r re n t ,  th e  s u b s a m p le  

fa c to r  w o u ld  b e  a p p r o x im a te ly  1 .5 . T h a t 

is , a p p r o x im a te ly  tw o - th i r d s  o f  th e  

s a m p le d  case s w e re  e x p e c te d  to  b e  

re le a s e d .

In  ra re  in s ta n c e s , le ss  th a n  o n e - h a lf  

o f  th e  s a m p le  s e le c te d  w a s  re le a s e d , 

y ie ld in g  a fa c to r  g re a te r  th a n  2 .0 . T h is  

s itu a t io n  re s u lte d  w h e n  th e  

d e m o g ra p h ic s  o f  th e  s e g m e n ts  w e re  n o t  

as e x p e c te d . F a c to rs  g re a te r  th a n  2 .0  are  

g e n e ra lly  m u c h  h ig h e r  th a n  th o s e  fo r  

o th e r  lo c a t io n s  a n d , as a re s u lt ,  a re  

l i k e ly  to  d o m in a te  th e  w e ig h ts  f o r  th e  

s a m p le . W h e n  s u c h  a la rg e  fa c to r  

re s u lte d  f r o m  th e  s a m p le  re le a s e  in  a 

s tu d y  lo c a t io n ,  i ts  v a lu e  w a s  t r im m e d  to

2.0 to  b r in g  th e  w e ig h ts  d o w n  to  a m o re  

re a s o n a b le  le v e l.

Deselection of released DUs
T h e  s a m p le  y ie ld  m o n i to r in g  a n d  

e v a lu a t io n  m e th o d s  u s e d  in  N H A N E S  

I I I  a n d  s u b s e q u e n tly  in  N H A N E S  

1 9 9 9 -2 0 0 6 ,  o c c a s io n a l ly  s u g g e s te d  th a t 

th e  e x p e c te d  n u m b e r  o f  s a m p le  

p a r t ic ip a n ts  f r o m  re le a s e d  D U s  w o u ld  

e x c e e d  th e  ta rg e t s a m p le  s iz e  f o r  th e  

s tu d y  lo c a t io n .  I n  th e s e  in s ta n c e s , D U s  

w e re  d e s e le c te d  o r  r a n d o m ly  re m o v e d  

f r o m  th e  se t o f  D U s  re le a s e d , b u t  n o t  

y e t  s c re e n e d , in  o rd e r  to  k e e p  th e  

s a m p le  s iz e  n e a r th e  ta rg e t.  T o  a c c o u n t 

f o r  th e  d e s e le c tio n , an a d ju s tm e n t fa c to r  

w a s  a p p lie d  to  th e  b a se  w e ig h t  o f  

s a m p le  p a r t ic ip a n ts  id e n t i f ie d  in  th e  

r e m a in in g  u n its .  I n  1 9 9 9 -2 0 0 6 ,  th e  

e x p e c te d  n u m b e r  o f  s a m p le  p a r t ic ip a n ts  

e x c e e d e d  th e  m a n a g e a b le  s a m p le  s iz e  in  

f i v e  s tu d y  lo c a t io n s .  T h e  d e s e le c tio n  

fa c to rs  f o r  th o s e  lo c a t io n s  w e re  1 .5 8 ,

1 .8 2 , 2 .0 5 , 2 .0 7 , a n d  3 .0 8 . T h e  fa c to r ,  

d e n o te d  b y  f i(deseiect) , w a s  c a lc u la te d  as

1
fi(deselect) " ( 1 - D )  '

T h e  d e n o m in a to r ,  ( 1 - D i) re p re s e n ts  

th e  p r o p o r t io n  o f  re le a s e d  D U s  

d e s e le c te d  f r o m  th e  s a m p le . T h e  

d e s e le c t io n  fa c to r  f o r  a l l  re m a in in g  

s tu d y  lo c a t io n s  w a s  se t e q u a l to  on e .

Adjustment for the number of years 
in the sample

B e c a u s e  th e  o r ig in a l  s e le c te d  

s a m p le  w a s  in te n d e d  to  b e  f ie ld e d  o v e r  

6 y e a rs , th e  b a s e  w e ig h ts  c a lc u la te d  

f r o m  th e  o r ig in a l  s a m p lin g  ra te s  a lso  

c o r re s p o n d  to  a 6 -y e a r  s a m p le . In  

w e ig h t in g  s u b se ts  o f  th o s e  6 y e a rs , th e  

f o l lo w in g  fa c to r  m u s t  b e  a p p lie d :

A W F i

fi(year) =  N u m b e r  o f  y e a rs  in  s a m p le  .

A W F i re p re s e n ts  th e  fa c to r  w h ic h ,  

w h e n  a p p l ie d  to  th e  w e ig h ts ,  ta k e s  th e  

6-y e a r  w e ig h ts  a n d  c o n v e r ts  th e m  to  

a n n u a l w e ig h ts .  T h e  d iv is o r  o f  f i(year) is  

s im p ly  th e  n u m b e r  o f  y e a rs  in  th e  

s a m p le  to  b e  w e ig h te d .  F o r  e x a m p le ,  th e  

d iv is o r  f o r  th e  re c o rd s  in  th e  2 0 0 3 - 2 0 0 4  

s a m p le  is  tw o .

Nonresponse adjustment and 
trimming of weights for 
2003-2006
Nonresponse adjustment

I f  e v e ry  s e le c te d  h o u s e h o ld  h a d  

a g re e d  to  c o m p le te  th e  s c re e n e r a n d  

e v e ry  s e le c te d  p e rs o n  h a d  a g re e d  to  

c o m p le te  th e  in te r v ie w  a n d  th e  m e d ic a l  

e x a m in a t io n ,  w e ig h te d  e s t im a te s  u s in g  

th e  b a se  w e ig h ts  d e s c r ib e d  in  th e  

‘ ‘W e ig h t in g  th e  S a m p le  D a ta ’ ’ s e c tio n  

w o u ld  b e  a p p r o x im a te ly  u n b ia s e d  

e s t im a te s  o f  c h a ra c te r is t ic s  f o r  th e  

c iv i l ia n  n o n in s t i tu t io n a liz e d  U .S . 

p o p u la t io n .  B u t  in  re a l i ty ,  s o m e  o f  th e  

s a m p le  p a r t ic ip a n ts  w h o  w e re  sc re e n e d  

re fu s e d  to  b e  in te r v ie w e d  ( in te r v ie w  

n o n re s p o n s e ) a n d  s o m e  o f  th e  

in te r v ie w e d  s a m p le  p a r t ic ip a n ts  re fu s e d  

th e  m e d ic a l  e x a m in a t io n  ( e x a m in a t io n  

n o n re s p o n s e ). T h u s , n o n re s p o n s e  b ia s  

m a y  re s u lt .  B ia s  in  th e  s u rv e y  e s tim a te s  

o c c u rs  w h e n  th e  c h a ra c te r is t ic s  o f  

n o n re s p o n d e n ts  a re  v e r y  d i f fe r e n t  f r o m
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th o s e  o f  re s p o n d e n ts . T h e  b e s t a p p ro a c h  

to  m in im iz in g  n o n re s p o n s e  b ia s  is  to  

p la n  a n d  im p le m e n t  f ie ld  p ro c e d u re s  

th a t  m a in ta in  h ig h  c o o p e ra t io n  ra te s . F o r  

N H A N E S ,  th e  p a y m e n t  o f  ca sh  

in c e n t iv e s  a n d  re p e a te d  c a llb a c k s  fo r  

re fu s a l c o n v e rs io n  a re  v e r y  e f fe c t iv e  in  

re d u c in g  n o n re s p o n s e  a n d  th u s , 

n o n re s p o n s e  b ia s ; h o w e v e r ,  s o m e  

n o n re s p o n s e  o c c u rs  e v e n  w i t h  th e  b e s t 

s tra te g ie s . T h e re fo re ,  a d ju s tm e n ts  are 

a lw a y s  n e c e s s a ry  to  m in im iz e  p o te n t ia l  

n o n re s p o n s e  b ia s .

A  m u lt is ta g e  p ro c e d u re  fo r  

n o n re s p o n s e  a d ju s tm e n t w a s  c a r r ie d  o u t 

to  a d ju s t  f o r  u n i t  n o n re s p o n s e  in  

N H A N E S  fo r  e a c h  s ta g e  o f  

n o n re s p o n s e . T h e  n o n re s p o n s e  

a d ju s tm e n t p ro c e d u re  c o n s is ts  o f  

c o m p u t in g  a d ju s tm e n t fa c to rs  a n d  

a p p ly in g  th e s e  fa c to rs  to  th e  s u rv e y  

w e ig h ts  s e p a ra te ly  b y  n o n re s p o n s e  c e ll .  

N o n re s p o n s e  a d ju s tm e n t re d u c e s  b ia s  i f  

re s p o n s e  ra te s  a n d  s u rv e y  c h a ra c te r is t ic s  

v a r y  f r o m  c e l l  to  c e l l  a n d  re s p o n d e n ts  

a n d  n o n re s p o n d e n ts  s h a r in g  th e  sa m e  

c h a ra c te r is t ic s  a re  in  th e  s a m e  c e l l .  T h e  

n o n re s p o n s e  a d ju s tm e n t fa c to rs  a re  th e  

re c ip ro c a ls  o f  th e  w e ig h te d  re s p o n s e  

ra te s  w i t h in  th e  s e le c te d  c e lls .

A  n e g a t iv e  e f fe c t  o f  n o n re s p o n s e  

a d ju s tm e n t is  th a t  i t  in c re a s e s  th e  

v a r ia b i l i t y  o f  th e  w e ig h ts ,  w h ic h  in  tu r n  

in c re a s e s  s a m p lin g  v a r ia n c e . W h e n  th e  

n o n re s p o n s e  c e lls  c o n ta in  a s u f f ic ie n t  

n u m b e r  o f  case s a n d  th e  a d ju s tm e n t 

fa c to rs  a re  n o t  to o  la rg e , th e  e f fe c t  o n  

v a r ia n c e s  is  m o d e s t. A  la rg e  a d ju s tm e n t 

fa c to r  in  a c e l l  is  u s u a l ly  th e  re s u lt  o f  

th e  s m a ll  n u m b e r  o f  re s p o n d e n ts  in  th a t  

c e ll .  T o  a v o id  h a v in g  n o n re s p o n s e  

a d ju s tm e n ts  b a s e d  o n  v e r y  s m a ll  s a m p le  

s iz e s  o r  h a v in g  la rg e  n o n re s p o n s e  

a d ju s tm e n t fa c to rs ,  c e l ls  a re  u s u a l ly  

c o lla p s e d  to  fo r m  la rg e r  c e lls .  T h e  

fo l lo w in g  c r i te r ia  w e re  u s e d  in  

N H A N E S  to  d e te rm in e  w h e th e r  to  

c o lla p s e  c e lls :

•  M in im u m  o f  3 0  re s p o n d e n ts  in  e a ch

c e ll.

•  M a x im u m  a d ju s tm e n t fa c to r  o f  1 .3 5 .

N o n re s p o n s e  a d ju s tm e n ts  w e re  

c a r r ie d  o u t  s e p a ra te ly  fo r  s c re e n e r 

n o n re s p o n s e , in te r v ie w  n o n re s p o n s e , a n d  

e x a m in a t io n  n o n re s p o n s e . In  g e n e ra l, 

n o n re s p o n s e  a d ju s tm e n t c e l ls  w e re  

g e n e ra te d  u s in g  v a r ia b le s  w i t h  k n o w n

v a lu e s  f o r  b o th  re s p o n d e n ts  a n d  

n o n re s p o n d e n ts . A  fe w  v a r ia b le s  w i t h  

l o w  i te m  n o n re s p o n s e  ra te s  w e re  

c o n s id e re d  w h e n  c re a t in g  n o n re s p o n s e  

a d ju s tm e n t c e lls .  F o r  th e  s c re e n e r 

n o n re s p o n s e  a d ju s tm e n t,  c e lls  w e re  

d e f in e d  b y  s e g m e n ts  w i t h in  e a ch  

lo c a t io n .  F o r  th e  in te r v ie w  a n d  

e x a m in a t io n  n o n re s p o n s e  a d ju s tm e n ts , 

th e  C h i-s q u a re d  A u to m a t ic  In te ra c t io n  

D e te c to r  w a s  u s e d  to  id e n t i f y  v a r ia b le s  

m o s t  h ig h ly  re la te d  to  re s p o n s e  

p ro p e n s ity .  S ee T a b le  I V  fo r  th e  

v a r ia b le s  u s e d  to  fo r m  th e  n o n re s p o n s e  

a d ju s tm e n t c e lls .

T h e  n o n re s p o n s e  a d ju s tm e n t fa c to rs , 

f i(N R ), w e re  c a lc u la te d  as

fi(NR) -
i s - w .i(Base)

w .i(Base)

w h e re  w i(Base) is  th e  b a se  w e ig h t  fo r  th e  

i '- th  s a m p le  p a r t ic ip a n t ;  n  is  th e  to ta l 

s a m p le  s iz e  in  th e  a - th  n o n re s p o n s e  

a d ju s tm e n t c e l l ;  a n d  n a is  th e  n u m b e r  o f  

re s p o n d e n ts  in  th e  a - th  n o n re s p o n s e  

a d ju s tm e n t c e l l .  T h e  s u m m a tio n  w a s  

c a r r ie d  o u t  s e p a ra te ly  f o r  e a c h  c e ll .

T h u s , th e  n o n re s p o n s e -a d ju s te d  w e ig h ts ,  

w i(NR), w e re  c a lc u la te d  as

Wi(NR) =  W i(Base) f , (NR) •

Trimming
N o n re s p o n s e  a d ju s tm e n ts  ca n  

c o n t r ib u te  to  e x tre m e  w e ig h ts ;  th e re fo re ,  

t r im m in g  o f  th e  w e ig h ts  w a s  c o n s id e re d . 

E x t r e m e  w e ig h ts  m a y  a ls o  o c c u r  w h e n  

u n its  a re  s a m p le d  to  y ie ld  f ix e d  s a m p le  

s ize s  w i t h in  a P S U , as w a s  th e  ca se  in  

N H A N E S .  E v e n  a fe w  u n e x p e c te d ly  

la rg e  s a m p lin g  w e ig h ts  ca n  s e r io u s ly  

in f la te  th e  v a r ia n c e  o f  s u rv e y  e s tim a te s . 

T h u s , w e ig h t  t r im m in g  p ro c e d u re s  m a y  

b e  u s e d  to  re d u c e  th e  im p a c t  o f  a n y  

s u c h  la rg e  s a m p le  p a r t ic ip a n t  w e ig h ts  on  

th e  e s tim a te s  p ro d u c e d  f r o m  th e  s a m p le .

B e c a u s e  t r im m in g  in tro d u c e s  b ia s  in  

th e  e s tim a te s , th e  h o p e  w a s  th a t  th e  

re s u lt in g  re d u c t io n  in  v a r ia n c e s  w o u ld  

a ls o  d e c re a s e  th e  m e a n  s q u a re d  e r ro r .  

T h e  in s p e c t io n  m e th o d  w a s  u s e d  fo r  

t r im m in g  w e ig h ts  in  N H A N E S .  T h is  

m e th o d  in v o lv e s  in s p e c t in g  th e  

d is t r ib u t io n  o f  w e ig h ts  in  th e  s a m p le  

a n d  a p p lie s  to  s a m p le s  ( o r  s u b se ts  o f  

s a m p le s )  th a t  w e re  o r ig in a l ly  d e s ig n e d  

to  b e  s e lf - w e ig h t in g .

T h e  s u b d o m a in s  fo r  t r im m in g  a re  

th e  ra c e  a n d  H is p a n ic  o r ig in  a n d  

s e x -a g e - in c o m e  a n d  p r e g n a n c y  s a m p lin g  

d o m a in s . B e c a u s e  M e x ic a n - A m e r ic a n  

p e rs o n s , p r e g n a n t w o m e n ,  a n d  o th e rs  

w i t h  lo w  in c o m e  (b e g in n in g  in  2 0 0 0 )  

w e re  o v e rs a m p le d  in  N H A N E S ,  th e  

w e ig h ts  in  th e ir  d o m a in s  m a y  b e  

v a r ia b le .  F o r  th is  re a s o n , t r im m in g  

th re s h o ld s  w e re  d e p e n d e n t o n  th e  

a m o u n t o f  o v e rs a m p lin g  u s e d  in  th e s e  

d o m a in s .

O n c e  th e  w e ig h ts  to  b e  t r im m e d  h a d  

b e e n  id e n t i f ie d ,  th e  w e ig h ts  o f  th e  

n o n t r im m e d  cases w e re  a ls o  a d ju s te d  so 

th a t  th e  w e ig h ts  f o r  e a c h  s a m p lin g  

d o m a in  a n d  re a s o n  f o r  s e le c t io n  ( in c o m e  

o r  p re g n a n c y )  s u m m e d  to  th e  

c o r re s p o n d in g  w e ig h te d  s u m  p r io r  to  

t r im m in g .  T h is  is  re fe r r e d  to  as 

‘ ‘p re s e rv in g  w e ig h te d  to ta ls . ’ ’ F a i lu r e  to  

p re s e rv e  w e ig h te d  to ta ls  m a y  le a d  to  

s e r io u s  u n d e rs ta te m e n ts  in  e s t im a te d  

to ta ls ;  th u s , th is  is  an im p o r ta n t  

c h a ra c te r is t ic  to  h a v e  in  a t r im m in g  

p ro c e d u re .

T h e  t r im m in g  fa c to rs ,  f iCTR) , w e re  

c a lc u la te d  as

f i(TR) :

E nU r
~^^i=1Wi(Base) f i(NR)

w h e re  n b is  th e  s a m p le  s iz e  o f  th e  b - th  

ra c e  a n d  H is p a n ic  o r ig in  a n d  s e x -a g e - 

in c o m e  a n d  p r e g n a n c y  s a m p lin g  

d o m a in ,  a n d  t t is  e q u a l to  w ^ e )  fi(N R ), 

p r o v id e d  th a t  th is  p r o d u c t  d o e s  n o t 

e x c e e d  th e  th r e s h o ld  a n d  is  se t to  b e  

e q u a l to  th e  th r e s h o ld  o th e rw is e .  T h e  

t r im m e d  w e ig h ts ,  w i(7R}, w e re  c a lc u la te d  

as

Wi(TR) =  Wi(NR) f i(TR) ■

Post-stratification
T h e  f in a l  s te p  in  th e  w e ig h t in g  

p ro c e d u re  w a s  p o s t - s t r a t i f ic a t io n  to  

k n o w n  p o p u la t io n  to ta ls  to  c o m p e n s a te  

fo r  u n d e rc o v e ra g e  o r  o v e rc o v e ra g e  o f  

c e r ta in  d e m o g r a p h ic  g ro u p s  a n d  f o r  a n y  

r e s id u a l d i f fe r e n t ia l  n o n re s p o n s e  a m o n g  

th e s e  g ro u p s . P o s t - s t r a t i f ic a t io n  o f  

s a m p le  w e ig h ts  to  in d e p e n d e n t 

p o p u la t io n  e s tim a te s  is  u s e d  f o r  s e v e ra l 

p u rp o s e s . In  m o s t h o u s e h o ld  s u rv e y s , 

c e r ta in  d e m o g r a p h ic  g ro u p s  in  th e  U .S . 

p o p u la t io n  ( fo r  e x a m p le ,  y o u n g  b la c k  

m a le s )  e x p e r ie n c e  f a i r l y  h ig h  ra te s  o f
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u n d e rc o v e ra g e  in  s u rv e y  e f fo r ts .  

P o s t - s t r a t i f ic a t io n  to  c e n s u s  e s t im a te s  

p a r t ia l ly  c o m p e n s a te s  f o r  s u c h  

u n d e rc o v e ra g e  a n d  f o r  a n y  d i f fe r e n t ia l  

n o n re s p o n s e  a n d  c a n  h e lp  to  re d u c e  th e  

r e s u lt in g  b ia s  in  th e  s u r v e y  e s tim a te s . 

P o s t - s t r a t i f ic a t io n  c a n  a ls o  h e lp  to  

re d u c e  th e  v a r ia b i l i t y  o f  s a m p le  

e s tim a te s  a n d  a c h ie v e  c o n s is te n c y  w i t h  

a c c e p te d  U .S . f ig u r e s  fo r  v a r io u s  

s u b p o p u la t io n s .

P o s t - s t r a t i f ic a t io n  in v o lv e s  a p p ly in g  

a r a t io  a d ju s tm e n t to  th e  s u rv e y  w e ig h ts .  

B ro a d  c la sse s— c a lle d  p o s t - s t r a t i f ic a t io n  

c e lls  o r  p o s t-s tra ta — a re  c o n s tru c te d  

u s in g  a u x i l ia r y  d a ta , a n d  a s in g le  ra t io  

a d ju s tm e n t fa c to r  is  a p p l ie d  to  a l l  u n its  

in  a g iv e n  p o s t - s t r a t i f ic a t io n  c e ll .  T h e  

n u m e ra to r  o f  th e  r a t io  is  a ‘ ‘ c o n tro l  

t o t a l ’ ’ o b ta in e d  f r o m  a s e c o n d a ry  s o u rc e  

(th e s e  a re  a v a ila b le  f r o m  h t t p : / /  

w w w .c d c .g o v /n c h s /n h a n e s .h tm ); th e  

d e n o m in a to r  is  a w e ig h te d  to ta l  o b ta in e d  

u s in g  th e  s u rv e y  w e ig h ts .  T h e re fo re ,  a t 

th e  p o s t-s t ra tu m  le v e l,  e s tim a te s  

o b ta in e d  u s in g  th e  p o s t - s t r a t i f ie d  s u rv e y  

w e ig h ts  w i l l  c o r re s p o n d  to  th e  c o n t r o l  

to ta ls  u se d . B e c a u s e  p o s t - s t r a t i f ic a t io n  is  

a r a t io  a d ju s tm e n t,  th is  p ro c e s s  w i l l  

im p r o v e  th e  e f f ic ie n c y  o f  e s t im a te s  

p r o v id e d  th e  v a r ia b le s  u s e d  in  

c o n s tru c t in g  p o s t - s t r a t i f ic a t io n  c e lls  a re  

a s s o c ia te d  w i t h  th e  a n a ly s is  v a r ia b le s  o f  

in te re s t.  S u c h  g a in s  in  e f f ic ie n c y  a re  

m o s t  e v id e n t  in  th e  ca se  o f  l in e a r  

e s t im a te s  s u c h  as m e a n s  o r  to ta ls ;  fo r  

r a t io  e s tim a te s , th e  r a t io  a d ju s tm e n ts  

c a n c e l e a c h  o th e r  o u t  a t th e  p o s t-s t ra tu m  

le v e l,  a n d  th e  o v e r a l l  g a in s  in  e f f ic ie n c y  

d u e  to  p o s t - s t r a t i f ic a t io n  te n d  to  b e  

s m a ll.

A  m a jo r  e f fe c t  o f  p o s t - s t r a t i f ic a t io n  

is  th a t  i t  im p l i c i t l y  im p u te s  f o r  u n it  

n o n re s p o n s e  o f  s u rv e y  c h a ra c te r is t ic s  fo r  

th e  m is s e d  p e rs o n s . T h e  a s s u m p tio n  is  

th a t  th e s e  m is s e d  p e rs o n s  n o t  c o v e re d  

b y  th e  s u rv e y  h a v e  th e  s a m e  d is t r ib u t io n  

o f  c h a ra c te r is t ic s  as in te r v ie w e d  p e rs o n s  

w i t h in  th e  p o s t - s t r a t i f ic a t io n  c e lls .  T h is  

is  o b v io u s ly  an o v e r s im p l i f ic a t io n  as th e  

m is s e d  p e rs o n s  a re  l i k e ly  to  b e  d i f fe r e n t ;  

h o w e v e r ,  in  th e  a b se n c e  o f  a n y  d e ta i le d  

in fo r m a t io n  o n  th e  c h a ra c te r is t ic s  o f  th e  

m is s e d  p e rs o n s , p o s t - s t r a t i f ic a t io n  

a p p e a rs  to  b e  th e  o n ly  re a s o n a b le  

te c h n iq u e  a v a ila b le  fo r  re d u c in g  th e  b ia s  

d u e  to  u n d e rc o v e ra g e  a n d  n o n re s p o n s e .

A l l  c o n t r o l  to ta ls  w e re  o b ta in e d  

u s in g  u n d e rc o u n t -a d ju s te d  w e ig h ts  f r o m  

th e  M a r c h  S u p p le m e n t to  th e  C P S  f r o m  

th e  y e a r  c lo s e s t to  th e  m id p o in t  o f  th e  

s a m p le  y e a rs  b e in g  w e ig h te d . T h e s e  

C P S  w e ig h ts  h a v e  u n d e rg o n e  

p o s t - s t r a t i f ic a t io n  to  th e  U .S . C e n s u s  

B u r e a u ’ s b e s t e s t im a te s  o f  th e  to ta l 

n o n in s t i tu t io n a liz e d  c iv i l ia n  p o p u la t io n  

o f  th e  U n i te d  S ta te s  in c lu d in g  th o s e  n o t  

c o u n te d  in  s u rv e y s  o r  in  th e  m o s t  re c e n t 

d e c e n n ia l c e n su s . T h e  p o s t - s t r a t i f ic a t io n ,  

th e re fo re ,  b r in g s  th e  w e ig h te d  to ta ls  u p  

to  th e  le v e l  o f  th e  p re s u m e d  to ta l 

n o n in s t i tu t io n a liz e d  c iv i l ia n  p o p u la t io n  

in  th e  U n i te d  S ta te s .

T h e  p o s t - s t r a t i f ic a t io n  fa c to rs ,  f i(PS) , 

w e re  c a lc u la te d  as

N c

f " S )= l a w , , ™ , '

w h e re  N c is  th e  c o n t r o l  to ta l  f o r  

p o s t - s t r a t i f ic a t io n  c e l l  c  c o n ta in in g  th e  

i - th  s a m p le  p a r t ic ip a n t ,  a n d  n c is  th e  

s a m p le  s iz e  o f  th e  p o s t - s t r a t i f ic a t io n  c e l l  

c  c o n ta in in g  th e  i - th  s a m p le  p a r t ic ip a n t .  

T h u s , th e  p o s t - s t r a t i f ie d  w e ig h ts ,  w ifPS), 

w e re  c a lc u la te d  as

Wi(PS) =  Wi(NR) f i(PS) ■

Computing final weights for 
2003-2006

T h e  f in a l  w e ig h t  f o r  e a c h  s a m p le  

p a r t ic ip a n t  w a s  c a lc u la te d  as th e  p r o d u c t  

o f  th e  b a se  w e ig h t  a n d  th e  n o n re s p o n s e  

a d ju s tm e n t,  t r im m in g ,  a n d  p o s t ­

s t r a t i f ic a t io n  fa c to rs ;  th a t  is ,

Wi =  Wi(Base) f i(NR) f i(TR) f i(PS) ■

M o r e  s p e c if ic a l ly ,  th e  f in a l  s c re e n in g  

w e ig h t  w a s  c a lc u la te d  as

Wi(S) =  Wi(Base) f i(NR,S) f i(TR,S) f i(PS,S) ,

th e  f in a l  in te r v ie w  w e ig h t  w a s  

c a lc u la te d  as

w i(l) =  Wi(Base) f i(NR,S) f i(TR,S) f i(PS,S)f i(NR,I) 

f i(TR,I) f i(PS,l) ,

a n d  th e  f in a l  e x a m in a t io n  w e ig h t  w a s  

c a lc u la te d  as

Wi(E) =  Wi(Base) f i(NR,S) f i(TR,S) f i(PS,S) f i(NR,l) 

f i(TR,l) f i(PS,l) f i(NR,E) f i(TR,E) f i(PS,E) ■

O n ly  th e  in te r v ie w  a n d  M E C  

e x a m in a t io n  w e ig h ts  w e re  re le a s e d  to  

th e  p u b l ic .

A n y  s a m p le  p a r t ic ip a n t  w h o  d id  n o t  

re s p o n d  to  th e  s a m p le  p a r t ic ip a n t  

in te r v ie w  w a s  a s s ig n e d  an  in te r v ie w  

w e ig h t  o f  ‘ ‘ 0 . ’ ’ T h e s e  s a m p le  

p a r t ic ip a n ts  w e re  c o n s id e re d  in e l ig ib le  

f o r  th e  e x a m in a t io n  a n d  a s s ig n e d  a 

M E C  e x a m in a t io n  w e ig h t  o f  ‘ ‘0 . ’ ’ T h e s e  

re c o rd s  w e re  n o t  re le a s e d  to  th e  p u b l ic .  

S a m p le  p a r t ic ip a n ts  w h o  d id  c o m p le te  

th e  in te r v ie w  a n d  w e re  e l ig ib le  fo r  th e  

e x a m in a t io n  b u t  d id  n o t  re s p o n d , w e re  

a s s ig n e d  M E C  e x a m in a t io n  w e ig h ts  o f  

‘ ‘0 ’ ’ a n d  th e ir  re c o rd s  a re  in c lu d e d  in  

th e  p u b l ic  re le a s e .

T h e  in te r v ie w  w e ig h t  s h o u ld  b e  

u s e d  fo r  a n a ly s e s  o f  d a ta  f r o m  th e  

h o u s e h o ld  in te r v ie w  o n ly .  T h e  M E C  

e x a m in a t io n  w e ig h ts  s h o u ld  b e  u s e d  fo r  

a n a ly s e s  o f  d a ta  f r o m  th e  M E C  

e x c lu s iv e ly ,  o r  in  c o n ju n c t io n  w i t h  th e  

h o u s e h o ld  in te r v ie w  d a ta . T h is  in c lu d e s  

d a ta  f r o m  th e  M E C  in te r v ie w ,  M E C  

e x a m in a t io n ,  o r  la b o r a to r y  d a ta  o n  th e  

f u l l  M E C  s a m p le .

Subsample weights
A s  d is c u s s e d  in  th e  ‘ ‘ S p e c ia l 

s a m p le s ’ ’ s e c tio n , s o m e  N H A N E S  

re s p o n d e n ts  w e re  a ls o  a s k e d  to  

p a r t ic ip a te  in  s u rv e y  c o m p o n e n ts  th a t  

w e re  s ta t is t ic a l ly  d e f in e d  ( o r  ra n d o m )  

s u b s a m p le s  o f  th e  N H A N E S  M E C -  

e x a m in e d  s a m p le . D a ta  c o l le c te d  f r o m  

th e s e  p a r t ic ip a n ts  in c lu d e  a v a r ie ty  o f  

la b ,  n u t r i t io n  o r  d ie ta ry ,  e n v ir o n m e n ta l,  

a u d io m e try ,  a n d  m e n ta l h e a lth  

c o m p o n e n ts . E a c h  o f  th e s e  s u b s a m p le s  

w a s  s e le c te d  in  a m a n n e r  s u c h  th a t  e a ch  

s u b s a m p le  is  a n a t io n a l ly  re p re s e n ta t iv e  

s a m p le .

F o r  e x a m p le ,  s o m e  b u t  n o t  a l l  

p a r t ic ip a n ts  w e re  s e le c te d  to  g iv e  a 

fa s t in g  b lo o d  s a m p le  o n  th e  m o r n in g  o f  

th e ir  M E C  e x a m . T h e  s u b s a m p le s  

s e le c te d  fo r  th e s e  c o m p o n e n ts  w e re  

c h o s e n  a t r a n d o m  w i t h  a s p e c if ie d  

s a m p lin g  f r a c t io n  ( f o r  e x a m p le , o n e - h a lf  

th e  to ta l  e x a m in e d  g r o u p )  a c c o rd in g  to  

th e  p r o to c o l  f o r  th a t  c o m p o n e n t.  E a c h  

c o m p o n e n t s u b s a m p le  h a s i ts  o w n  

d e s ig n a te d  w e ig h t ,  w h ic h  a c c o u n ts  fo r  

th e  a d d it io n a l p r o b a b i l i t y  o f  s e le c t io n  

in to  th e  s u b s a m p le  c o m p o n e n t,  as w e l l  

as a n y  a d d it io n a l n o n re s p o n s e  to  th e  

c o m p o n e n t.  F o r  s o m e  c o m p o n e n ts , 

s u b s a m p le  w e ig h ts  w e re  c a lc u la te d  to  

in c o r p o ra te  a d d it io n a l in fo r m a t io n

http://www.cdc.gov/nchs/nhanes.htm
http://www.cdc.gov/nchs/nhanes.htm
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re le v a n t  to  d a ta  c o l le c t io n  (s u c h  as d a y  

o f  th e  w e e k  f o r  th e  d ie ta r y  r e c a l l  d a ta ).

W h e n  d a ta  c o l le c te d  v ia  o n e  o f  

th e s e  s u b s a m p le s  w e re  re le a s e d , s p e c ia l 

s u rv e y  w e ig h ts  w e re  c o n s tru c te d  fo r  th a t  

s u b s a m p le  a n d  in c lu d e d  in  th e  d a ta  f i le .  

T h e s e  w e ig h ts  d i f f e r  f r o m  th e  f u l l  

e x a m in a t io n  w e ig h t ,  a n d  th e  s u b s a m p le -  

s p e c if ic  w e ig h ts  m u s t b e  u s e d  fo r  

s ta t is t ic a l  e s t im a t io n  o f  m e a s u re s  

c o l le c te d  o n ly  in  th a t  s u b s a m p le . 

S u b s a m p le  w e ig h ts  f r o m  th e  sa m e  

s u rv e y  c y c le  a re  n o t  d e s ig n e d  to  b e  

c o m b in e d  w i t h in  th e  d a ta  re le a s e  c y c le .  

I n  fa c t ,  m a n y  s u b s a m p le s  a re  m u tu a l ly  

e x c lu s iv e .  T o  c o m b in e  tw o  o r  m o re  

s u b s a m p le s , th e re  w o u ld  h a v e  to  b e  

r a n d o m  o v e r la p  b e tw e e n  th e  s u b s a m p le s  

a n d  a p p ro p r ia te  w e ig h ts  w o u ld  n e e d  to  

b e  re c a lc u la te d .  F o r  e x a m p le ,  n o  s a m p le  

w e ig h ts  a re  p r o v id e d  fo r  th e  o v e r la p  in  

th e  fa s t in g  s u b s a m p le  w i t h  an 

e n v ir o n m e n ta l  s u b s a m p le . S ee  th e  

re s p e c t iv e  s u rv e y  p r o to c o l  o r  

d o c u m e n ta t io n  f o r  m o re  s p e c if ic  

in fo r m a t io n  o n  e a c h  s u b s a m p le .

Combining 2-year weights to 
analyze other multiyear 
samples

O n ly  2 - y e a r  w e ig h ts  w e re  c a lc u la te d  

fo r  N H A N E S  2 0 0 3 - 2 0 0 4  a n d  

2 0 0 5 - 2 0 0 6 .  T o  c o m b in e  th e s e  c y c le s  fo r  

4 - y e a r  e s tim a te s , th e  4 - y e a r  w e ig h ts  a re  

c a lc u la te d  as o n e - h a lf  t im e s  th e  2 -y e a r  

w e ig h ts .

T h e  4 - y e a r  s a m p le  w e ig h ts  fo r  

N H A N E S  1 9 9 9 - 2 0 0 2  m a y  b e  c o m b in e d  

w i t h  th e  2 -y e a r  w e ig h ts  f o r  th e  la te r  

s u rv e y  c y c le s  ( N H A N E S  2 0 0 3 - 2 0 0 6 )  to  

c re a te  6 -  o r  8 -y e a r  w e ig h ts :  f o r  6 -y e a r  

w e ig h ts  fo r  1 9 9 9 -2 0 0 4 ,  th e  6 -y e a r  

w e ig h t  is  e q u a l to  tw o - th i r d s  t im e s  th e  

4 - y e a r  1 9 9 9 -2 0 0 2  w e ig h t  f o r  s u rv e y  

y e a rs  1 9 9 9 - 2 0 0 0  a n d  2 0 0 1 - 2 0 0 2 ,  a n d  

o n e - th ir d  t im e s  th e  2 -y e a r  w e ig h t  fo r  

s u rv e y  y e a rs  2 0 0 3 - 2 0 0 4 .  F o r  8 -y e a r  

w e ig h ts  f r o m  1 9 9 9 -2 0 0 6 ,  th e  8 -y e a r  

w e ig h t  is  e q u a l to  o n e - h a lf  t im e s  th e  

4 - y e a r  1 9 9 9 -2 0 0 2  w e ig h ts  a n d  

o n e - fo u r th  t im e s  th e  2 -y e a r  w e ig h ts  fo r  

s u rv e y  y e a rs  2 0 0 3 - 2 0 0 4  a n d  2 0 0 5 -2 0 0 6 .  

W ith  th is  re w e ig h t in g ,  th e  ta rg e t 

p o p u la t io n  is  th e  U .S . n o n in s t itu t io n a liz e d  

p o p u la t io n  a t th e  m id p o in t  o f  th e  

c o m b in e d  in te rv a l,  a n d  th e  s u m  o f  

c o m b in e d  w e ig h ts  s h o u ld  b e

re a s o n a b ly  c lo s e  to  an in d e p e n d e n t 

e s t im a te  o f  th a t  m id p o in t  p o p u la t io n .  

W h i le  c o m b in in g  y e a rs  o f  d a ta  is  u s e fu l 

f o r  ra re  e v e n ts , u s e rs  a re  c a u t io n e d  th a t  

th e re  is  an in h e re n t  a s s u m p tio n  o f  n o  

t re n d  in  th e  e s tim a te  o v e r  th e  t im e  

p e r io d  o r  an in te r p re ta t io n  th a t th e  

e s tim a te  is  th e  a v e ra g e  o v e r  th e  t im e  

p e r io d .

T o  c o m b in e  2 0 0 1 - 2 0 0 2  w i t h

2 0 0 3 - 2 0 0 4  a n d  2 0 0 5 - 2 0 0 6  to  p ro d u c e  

6-y e a r  e s tim a te s , o n ly  2 -y e a r  w e ig h ts  

a re  u s e d  a n d  th e  6 -y e a r  w e ig h ts  a re  

c a lc u la te d  as o n e - th ir d  t im e s  th e  2 -y e a r  

w e ig h ts .  F u tu re  y e a rs  o f  d a ta  ca n  

c o n t in u e  to  b e  a d d e d  u s in g  th e  sa m e  

m e th o d s  as a b o v e .

Variance Estimation
S a m p lin g  e r ro rs  s h o u ld  b e  

c a lc u la te d  f o r  a l l  s u rv e y  e s tim a te s  to  a id  

in  d e te rm in in g  s ta t is t ic a l r e l i a b i l i t y  o f  

th o s e  e s tim a te s . F o r  c o m p le x  s a m p le  

s u rv e y s , e x a c t m a th e m a t ic a l fo r m u la s  

fo r  v a r ia n c e  e s tim a te s  a re  u s u a l ly  n o t  

a v a ila b le .  V a r ia n c e  a p p ro x im a t io n  

p ro c e d u re s  a re  re q u ire d  to  p r o v id e  

re a s o n a b le , a p p r o x im a te ly  u n b ia s e d , a n d  

d e s ig n -c o n s is te n t  e s t im a te s  o f  v a r ia n c e . 

T h e  2 - y e a r  N H A N E S  s a m p le s  a re  

l im i te d  in  a n a ly t ic  c a p a b i li t ie s .  E v e n  

th o u g h  e a c h  2 - y e a r  s a m p le  is  n a t io n a l ly  

re p re s e n ta t iv e ,  i t  w a s  s e le c te d  f r o m  o n ly  

3 0  P S U s  a n d  th e  s a m p le  s ize s  f o r  s o m e  

s p e c if ic  ra c e  a n d  H is p a n ic  o r ig in - s e x -  

a g e - in c o m e -p re g n a n c y  s u b d o m a in s  m a y  

b e  s m a ll.  T h e  s m a ll n u m b e r  o f  P S U s  

a ls o  p o s e s  c h a lle n g e s  f o r  v a r ia n c e  

e s t im a t io n .  W it h  a s m a ll  n u m b e r  o f  

P S U s , d i r e c t  d e s ig n -b a s e d  v a r ia n c e  

e s tim a te s  m a y  b e  u n s ta b le  f o r  s o m e  

m e a s u re s . I n  a d d it io n ,  b e c a u s e  v a r ia n c e  

c o m p u ta t io n s  m u s t in c o r p o ra te  th e  

N H A N E S  d e s ig n , s ta n d a rd  s ta t is t ic a l 

s o f tw a re  ro u t in e s  ( th a t  is , s o f tw a re  

p a c k a g e s  th a t  a s s u m e  a s im p le  ra n d o m  

s a m p le )  s h o u ld  n o t  b e  u s e d  fo r  

c o m p u t in g  v a r ia n c e s  f o r  N H A N E S .  T h is  

s e c tio n  in tro d u c e s  d e s ig n -b a s e d  m e th o d s  

o f  v a r ia n c e  e s t im a t io n  f o r  c o m p le x  

s a m p le  s u rv e y  d a ta . T h e  f i r s t  s e c t io n  

( ‘ ‘ V a r ia n c e  E s t im a t io n  fo r  N H A N E S  

1 9 9 9 - 2 0 0 2 ’ ’ ) s u m m a r iz e s  th e  v a r ia n c e  

e s t im a t io n  p ro c e d u re s  u n iq u e  to  th e  

1 9 9 9 - 2 0 0 2  s a m p le s , w h i le  th e  s e c o n d  

s e c tio n  ( ‘ ‘ V a r ia n c e  E s t im a t io n  fo r

N H A N E S  2 0 0 3 - 2 0 0 6 ’ ’ ) d e s c r ib e s  th e  

c re a t io n  o f  v a r ia b le s  n e c e s s a ry  fo r  

v a r ia n c e  e s t im a t io n  o n  th e  p u b l ic -  a n d  

re s tr ic te d -u s e  d a ta  f i le s  f o r  th e

2 0 0 3 - 2 0 0 6  s a m p le s . T w o  v a r ia n c e  

a p p r o x im a t io n  p ro c e d u re s  w h ic h  a c c o u n t 

f o r  th e  c o m p le x  s a m p le  d e s ig n  a n d  

a l lo w  th e  c o m p u ta t io n  o f  d e s ig n  e ffe c ts  

a re  r e p l ic a t io n  m e th o d s  a n d  T a y lo r  

S e rie s  L in e a r iz a t io n .

R e p l ic a t io n  m e th o d s  p r o v id e  a 

g e n e ra l m e a n s  f o r  e s t im a t in g  v a r ia n c e s  

fo r  th e  ty p e s  o f  c o m p le x  s a m p le  d e s ig n s  

a n d  w e ig h t in g  p ro c e d u re s  u s u a l ly  

e n c o u n te re d  in  p ra c t ic e .  T h e  b a s ic  id e a  

o f  th e  r e p l ic a t io n  a p p ro a c h  is  to  s e le c t 

s u b s a m p le s  re p e a te d ly  f r o m  th e  w h o le  

s a m p le , c a lc u la te  th e  s ta t is t ic  o f  in te re s t  

fo r  e a c h  o f  th e s e  s u b s a m p le s  (o r  

‘ ‘r e p l ic a te s ’ ’ ) , a n d  th e n  u s e  th e  

v a r ia b i l i t y  a m o n g  th e s e  r e p l ic a te  

s ta t is t ic s  to  e s t im a te  th e  v a r ia n c e  o f  th e  

fu l l - s a m p le  s ta t is t ic .  T h e  ja c k k n i f e  an d  

b a la n c e d  re p e a te d  r e p l ic a t io n  ( B R R )  

m e th o d s  a re  tw o  c o m m o n  p ro c e d u re s  

fo r  th e  d e r iv a t io n  o f  re p lic a te s  f r o m  a 

f u l l  s a m p le . T h e  ja c k k n i f e  p ro c e d u re  

re ta in s  m o s t  o f  th e  s a m p le  in  e a ch  

re p lic a te ,  w h e re a s  th e  B R R  a p p ro a c h  

re ta in s  o n ly  a p o r t io n  o f  th e  s a m p le  in  

e a c h  re p lic a te .

B R R  w a s  u s e d  f o r  N H A N E S  I I I .  

I n i t i a l l y  th e  d e le te -o n e  ja c k k n i fe  

m e th o d , a r e p l ic a t io n  m e th o d , w a s  u s e d  

to  e s t im a te  v a r ia n c e s  b a s e d  o n  d a ta  f r o m  

th e  N H A N E S  1 9 9 9 - 2 0 0 0  s u rv e y ; 

h o w e v e r ,  ja c k k n i f e  m e th o d  re p lic a te  

w e ig h ts  w e re  o n ly  p r o v id e d  f o r  th e  

1 9 9 9 - 2 0 0 0  d a ta  re le a s e . I f  r e p l ic a t io n  

m e th o d s  a re  to  b e  u s e d  f o r  a n y  o th e r  

s u rv e y  y e a rs , re p l ic a te  w e ig h ts  m u s t b e  

c o m p u te d  b y  th e  a n a ly s t.

F o r  th e  l in e a r iz a t io n  a p p ro a c h , 

n o n l in e a r  e s t im a te s  a re  a p p ro x im a te d  b y  

l in e a r  o n e s  f o r  th e  p u rp o s e  o f  v a r ia n c e  

e s t im a t io n .  T h e  l in e a r  a p p r o x im a t io n  is  

d e r iv e d  b y  ta k in g  th e  f i r s t - o r d e r  T a y lo r  

s e r ie s  a p p r o x im a t io n  f o r  th e  e s tim a to r . 

S ta n d a rd  v a r ia n c e  e s t im a t io n  m e th o d s  

f o r  l in e a r  s ta t is t ic s  a re  th e n  u s e d  to  

e s t im a te  th e  v a r ia n c e  o f  th e  l in e a r iz e d  

e s t im a to r . C u r r e n t ly  N C H S  re c o m m e n d s  

th e  u s e  o f  th e  T a y lo r  S e rie s  

L in e a r iz a t io n  m e th o d s  fo r  v a r ia n c e  

e s t im a t io n  in  a l l  N H A N E S  s u rv e y s . 

S U D A A N ,  S ta ta , a n d  th e  S A S  s u rv e y  

p ro c e d u re s  ca n  b e  u s e d  to  o b ta in  

v a r ia n c e  e s t im a te d  b y  th is  m e th o d .
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I n  c o n s id e r in g  th e  m o s t  a p p ro p r ia te  

v a r ia n c e  e s t im a t io n  te c h n iq u e  fo r  th e  

N H A N E S  1 9 9 9 -2 0 0 1  P S U s , an is s u e  o f  

c o n c e rn  w a s  th e  fa c t  th a t  i t  w a s  n o t  

fe a s ib le  to  a c c o u n t f o r  th e  e f fe c t  o f  

s u b s a m p lin g  c o u n t ie s  f r o m  th e  N H IS  

P S U s  o n  th e  v a r ia n c e s  o f  th e  e s tim a te s . 

T h e  N H A N E S  1 9 9 9 -2 0 0 1  s a m p le  o f  

P S U s  w a s  e s s e n t ia l ly  s e le c te d  u s in g  

s y s te m a tic  s a m p lin g  f r o m  a s o r te d  l is t  

w i t h  n o  e x p l ic i t  s t r a t i f ic a t io n .  A s  a 

re s u lt ,  th e  d e le te -o n e  ja c k k n i f e  m e th o d  

w a s  u s e d  to  c re a te  re p l ic a te  w e ig h ts  

b e c a u s e  th is  m e th o d  is  g e n e ra lly  u s e d  

w h e n  e x p l ic i t  s t r a t i f ic a t io n  ha s n o t  b e e n  

u s e d  to  s e le c t th e  s a m p le , e v e n  th o u g h  

s y s te m a tic  s a m p lin g  m a y  h a v e  b e e n  

u se d . F u r th e r ,  b e c a u s e  th e  d e le te -o n e  

ja c k k n i f e  m e th o d  p ro v id e s  a c o m p le te ly  

u n s t r a t i f ie d  v a r ia n c e  e s tim a te , i t  

in tro d u c e s  s o m e  a m o u n t o f  b e tw e e n -  

s t ra tu m  v a r ia t io n  th a t  d o e s  n o t  e x is t.

T h is  a d d it io n a l v a r ia t io n  w a s  d e s ira b le  

as a m e a n s  to  c o m p e n s a te  f o r  th e  fa c t  

th a t  v a r ia n c e  e s tim a te s  c o u ld  n o t  

e x p l ic i t ly  a c c o u n t f o r  th e  s u b s a m p lin g  

f r o m  th e  N H IS  P S U s .

W it h  th e  d e le te -o n e  ja c k k n i fe  

m e th o d , e a c h  re p l ic a te  w a s  c re a te d  b y  

d e le t in g  a l l  case s f r o m  e a c h  s tu d y  

lo c a t io n  a t a t im e ,  th e re b y  m a k in g  i t  

p o s s ib le  to  id e n t i f y  a l l  re c o rd s  f r o m  a 

p a r t ic u la r  s tu d y  lo c a t io n .  T h e  r is k  o f  

lo c a t io n  id e n t i f ic a t io n ,  c o u p le d  w i t h  th e  

fa c t  th a t  th e  d a ta  f i le s  c o n ta in  s o m e  

g e o g ra p h ic  d a ta  a n d  o th e r  c h a ra c te r is t ic s  

o f  th e  a rea , le d  to  c o n c e rn s  a b o u t 

d is c lo s u re  r is k s  in  th e  re le a s e  o f  th e  

N H A N E S  1 9 9 9 - 2 0 0 0  d a ta  f i le s .  A s  a 

re s u lt ,  N C H S  in i t ia te d  re s e a rc h  to  

e x a m in e  th e  d is c lo s u re  r is k s  o f  

N H A N E S  b e fo re  th e  re le a s e  o f  th e s e  

d a ta . V a r io u s  m e th o d s  f o r  s p l i t t in g  e a ch  

P S U  in to  tw o  d is s im i la r  p s e u d o -P S U s  

fo r  th e  p u rp o s e  o f  r e p l ic a t io n  w e re  

c o n s id e re d , a n d  th e  m o s t o p t im a l 

m e th o d , n a m e d  th e  c lu s te r - s p l i t  m e th o d , 

w a s  u s e d  to  c re a te  re p lic a te s  f o r  th e  

1 9 9 9 -2 0 0 0  s a m p le  (3 ) .

B e g in n in g  in  2 0 0 2 , N H A N E S  

b e c a m e  a s t r a t i f ie d  d e s ig n  w i t h

tw o  P S U s  p e r  s tra tu m  f o r  th e  2 -y e a r  

s a m p le s . G iv e n  th is  a n d  th e  g re a t 

n u m b e r  o f  re p lic a te s  n e e d e d  fo r  

c o n t in u a l 2 -y e a r  re le a s e s , N C H S  d e c id e d  

th a t  in  fu tu r e  d a ta  re le a s e s , o n ly  P S U  

a n d  s tra ta  in d ic a to rs  w i l l  b e  re le a s e d  fo r  

v a r ia n c e  e s t im a t io n .  A s  a re s u lt ,  a n e w  

m e th o d  o f  v a r ia n c e  e s t im a t io n  h a d  to  b e  

d e v e lo p e d  fo r  u s e  w i t h  th e  p u b l ic ly  

re le a s e d  d a ta .

C o n t in u e d  re s e a rc h  re s u lte d  in  th e  

c re a t io n  o f  th e  m a s k e d  v a r ia n c e  u n its  

d e s c r ib e d  in  th e  n e x t  s e c tio n , a n d  th e se  

u n its  w e re  c re a te d  f o r  th e  1 9 9 9 -2 0 0 2  

s a m p le . W h i le  th e  re p l ic a te  w e ig h ts  fo r  

th e  1 9 9 9 - 2 0 0 0  s a m p le  s t i l l  e x is t  o n  th e  

p u b l ic -u s e  f i le ,  i t  is  re c o m m e n d e d  th a t  

th e  m a s k e d  v a r ia n c e  u n its  b e  u s e d  w i t h  

th e  T a y lo r  S e rie s  L in e a r iz a t io n  m e th o d  

in  th e  a n a ly s is  o f  a n y  d a ta  in  th e  

N H A N E S  1 9 9 9 - 2 0 0 2  s a m p le .

Variance Estim ation for 
NHANES 2003-2006
Variance estimation for publicly 
released data

P S U s  a re  s e le c te d  f r o m  s tra ta  

d e f in e d  b y  g e o g ra p h y  a n d  p r o p o r t io n s  o f  

m in o r i t y  p o p u la t io n s  as d e s c r ib e d  in  th e  

‘ ‘ S t r a t i f ic a t io n  a n d  s e le c t io n  o f  P S U s  fo r

2 0 0 2 - 2 0 0 6 ’ ’ s e c tio n . I n  a n y  2 -y e a r  

s a m p le , th e re  a re  tw o  P S U s  f r o m  e a c h  

s tra ta ; th e s e  a re  u s e d  as v a r ia n c e  s tra ta  

to  e s t im a te  s a m p lin g  e r ro r  in  th e  T a y lo r  

S e rie s  L in e a r iz a t io n  a p p ro a c h . W it h in  

e a c h  v a r ia n c e  s tra tu m , tw o  v a r ia n c e  

u n its  a re  g e n e ra lly  d e f in e d  as th e  P S U .

T h e  s m a ll n u m b e r  o f  P S U s  in  a

2 -y e a r  N H A N E S  s a m p le , g e o g ra p h ic  

d a ta  a n d  o th e r  c h a ra c te r is t ic s  o f  th e  a rea  

o n  th e  d a ta  f i le s ,  a n d  lo c a l p u b l ic i t y  

c a m p a ig n s  w h i le  th e  s u rv e y  is  in  th e  

f ie ld  a l l  p o s e  a r i s k  fo r  d a ta  d is c lo s u re .  

A s  a re s u lt ,  m a s k e d -v a r ia n c e  u n its  

( M V U s )  a re  p r o v id e d  fo r  u s e  w i t h  th e  

p u b l ic -u s e  f i le s  to  re d u c e  th e  c h a n c e  o f  

an in t r u d e r  b e in g  a b le  to  m a tc h  P S U s  in  

th e  s a m p le  to  P S U s  in  th e  p o p u la t io n ,  

w h i le  m in im iz in g  th e  b ia s  in  th e  

v a r ia n c e  c a u s e d  b y  a l te r in g  th e  P S U  

s tru c tu re . M V U s  c a n  b e  u s e d  as i f  th e y  

w e re  p s e u d o -P S U s  to  e s t im a te  s a m p lin g  

e r ro rs  ( s im i la r  to  p a s t N H A N E S ) .

T h e  M V U s  o r  p s e u d o -P S U s  o n  th e  

d a ta  f i le  a re  n o t  th e  ‘ ‘ t r u e ’ ’ d e s ig n  P S U s .

T h e y  a re  a c o l le c t io n  o f  s e c o n d a ry  

s a m p lin g  u n its  a g g re g a te d  in to  g ro u p s  

fo r  th e  p u rp o s e  o f  v a r ia n c e  e s t im a t io n . 

T h e y  p ro d u c e  v a r ia n c e  e s tim a te s  th a t  

c lo s e ly  a p p ro x im a te  th e  v a r ia n c e s  th a t 

w o u ld  h a v e  b e e n  e s t im a te d  u s in g  th e  

‘ ‘ t r u e ’ ’ d e s ig n  v a r ia n c e  e s tim a te s . M V U s  

h a v e  b e e n  c re a te d  f o r  a l l  2 -y e a r  s u rv e y  

c y c le s  f r o m  N H A N E S  1 9 9 9 -2 0 0 0  

th r o u g h  2 0 0 5 - 2 0 0 6 .  T h e y  c a n  a ls o  b e  

u s e d  fo r  a n a ly z in g  a n y  c o m b in e d  4 - ,  6 - , 

o r  8 -y e a r  d a ta  set.

M a n y  s u rv e y s  s w a p  d a ta  v a lu e s  

b e tw e e n  cases fo r  d is c lo s u re  l im ita t io n .  

R a th e r  th a n  s w a p p in g  in d iv id u a l  v a lu e s , 

h o w e v e r ,  th e  N H A N E S  p ro c e d u re  u s e d  

in  N H A N E S  2 0 0 5 - 2 0 0 6  (1 6 )  s w a p p e d  

e n t ir e  s e g m e n ts  (s e c o n d a ry  s a m p lin g  

u n its )  b e tw e e n  P S U s . T h a t  is ,  f o r  tw o  

s im i la r  s e g m e n ts  in  d i f fe r e n t  P S U s , th e  

P S U  a n d  v a r ia n c e  s t ra tu m  id e n t i f ie r s  fo r  

a l l  s a m p le d  case s w e re  s w a p p e d . A n y  

P S U s  w i t h  s w a p p e d  s e g m e n ts  a re  n o  

lo n g e r  c o m p le te ly  a s s o c ia te d  w i t h  a 

s in g le  re a l P S U ; th u s , th e  c h a n c e  o f  

c o r r e c t ly  m a tc h in g  a g iv e n  in d iv id u a l  

w i t h in  th e  P S U  is  l im ite d .  T h e  p o in t  

e s t im a te s  o f  th e  o v e r a l l  p o p u la t io n  

m e a n s  d o  n o t  c h a n g e  u n d e r  th is  P S U  

m a s k in g , b u t  th e  v a r ia n c e  e s t im a te s  m a y  

c h a n g e  s l ig h t ly .

T o  id e n t i f y  w h ic h  s e g m e n ts  to  s w a p  

in  N H A N E S  2 0 0 3 - 2 0 0 6 ,  e s tim a te s  w e re  

f i r s t  c a lc u la te d  fo r  e v e ry  s e g m e n t in  a l l  

s tu d y  lo c a t io n s  fo r  c o m p a ra t iv e  

p u rp o s e s . T h e s e  e s tim a te s  p r o v id e  

g e n e ra l d e s c r ip t io n s  o f  th e  s e g m e n ts  

s u c h  as p e rc e n ta g e  o f  H is p a n ic  s a m p le  

p a r t ic ip a n ts ,  p re v a le n c e  o f  h o m e  

o w n e rs h ip ,  a n d  o b e s ity  p re v a le n c e  th a t  

s h o u ld  b e  s im i la r  f o r  s w a p p e d  s e g m e n ts . 

S tu d y  lo c a t io n s  th a t  w e re  th e  m o s t at 

r i s k  fo r  d a ta  d is c lo s u re  ( lo c a t io n s  w i t h  

s m a lle r  p o p u la t io n s  o r  in  r u r a l  a reas) 

w e re  th e n  id e n t if ie d .

W it h in  e a c h  o f  th e s e  a t - r is k  

lo c a t io n s ,  e a c h  s e g m e n t w a s  p a ir e d  w i t h  

a l l  s e g m e n ts  f r o m  th e  o th e r  s tu d y  

lo c a t io n s  ( in c lu d in g  o th e r  a t - r is k  

lo c a t io n s )  a n d  a d is ta n c e  m e a s u re  w a s  

c a lc u la te d  to  d e te rm in e  th e  e f fe c t  on  

v a r ia n c e  o f  s w a p p in g  th e  p a ir  o f  

s e g m e n ts . T h e  d is ta n c e  m e a s u re  to  

d e te rm in e  th e  e f fe c t  o f  s w a p p in g  th e  

p a ir  s e g m e n ts  o n  v a r ia n c e  w a s  

c a lc u la te d  as
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*  =  I

v (x l \S ')  -  v (x l \S)

v(X i\S )

w h e r e  q  is  th e  n u m b e r  o f  v a r ia b le s  u s e d  

to  c a lc u la te  th e  e s tim a te s , l  is  an 

in d iv id u a l  e s t im a te , Xl is  th e  m e a n  o f  

th a t  e s t im a te , v (x l \Sr ) is  th e  v a r ia n c e  o f  

th e  e s t im a te  a f te r  s w a p p in g , a n d v (x J S ) is  

th e  v a r ia n c e  o f  th e  e s tim a te  b e fo re  

s w a p p in g . N o te  th a t  f o r  th e  1 9 9 9 -2 0 0 2  

d a ta , th e  s im p le r  d is ta n c e  m e a s u re ,

D  =  £ q=1l X  S ' ) -  X t \S )\, w a s  u s e d . T h is  

m e a s u re  s o le ly  c o n s id e rs  th e  d if fe re n c e s  

in  th e  s e le c te d  e s tim a te s , ra th e r  th a n  
in c o r p o r a t in g  th e  v a r ia n c e s  o f  th o s e  

e s tim a te s .
W it h in  e a c h  a t - r is k  lo c a t io n ,  th e  

s e g m e n ts  w e re  s o r te d  b y  s m a lle s t 

d is ta n c e  m e a s u re  a c h ie v e d , a n d  s o m e  

s e g m e n ts  w e re  s e le c te d  to  b e  s w a p p e d . 

G e n e ra lly ,  p a ir s  w i t h  th e  s m a lle s t 

d is ta n c e s  w e re  s w a p p e d , b u t  i f  a n y  tw o  

p a ir s  in c lu d e d  th e  s a m e  s e g m e n t, o n e  

p a ir  w a s  n o t  u s e d  f o r  s w a p p in g . In  th is  

w a y , a s in g le  s e g m e n t w a s  o n ly  

s w a p p e d  o n ce . C o n s id e ra t io n  w a s  a lso  

g iv e n  to  p a ir s  o f  s e g m e n ts  f r o m  a t - r is k  

s tu d y  lo c a t io n s ;  th e s e  p a ir s  w e re  

m in im iz e d  w h e re  p o s s ib le .

F u r th e r  re s e a rc h  b y  P a rk  (1 5 )  

in d ic a te d  th a t  v a r ia n c e  e s tim a te s  v e r y  

g e n e ra lly  te n d e d  to  in c re a s e  as m o re  

s e g m e n ts  w e re  s w a p p e d , a lth o u g h  th e  

v a r ia n c e  f o r  s p e c if ic  a n a ly s is  v a r ia b le s  

c o u ld  a ls o  b e  u n d e re s t im a te d  a f te r  

s w a p p in g . F o r  th is  re a s o n , th e  a m o u n t 

o f  s w a p p in g  ( th a t  is ,  th e  n u m b e r  o f  

s tu d y  lo c a t io n s  d e te rm in e d  to  b e  a t r i s k  

a n d  th e  n u m b e r  o f  s e g m e n ts  s w a p p e d  

p e r  lo c a t io n )  is  l im ite d .

Variance estimation in the RDC
F o r  th e  c u r re n t  s a m p le  d e s ig n , 

N H A N E S  d a ta  a re  re le a s e d  to  th e  p u b l ic  

in  2 - y e a r  d a ta  c y c le s . I n  a d d it io n  to  

p u b l ic -u s e  d a ta  f i le s ,  s p e c ia l d a ta  sets 

a re  a v a ila b le  o n ly  th r o u g h  th e  N C H S ’ 

R D C .  T h e s e  s p e c ia l d a ta  sets  a re  fo r  (a ) 

d a ta  i te m s  c o l le c te d  f o r  an  o d d  n u m b e r  

o f  c a le n d a r  y e a rs  (1 , 3 , o r  5  y e a rs ) ;  (b )  

d a ta  sets  w i t h  g e o g ra p h ic a l ly  l in k e d  d a ta  

to  s o m e  o th e r  c o n te x tu a l d a ta  f i le s  

(o f te n  s u p p lie d  b y  th e  d a ta  u s e r) ;  a n d  

(c )  d a ta  i te m s  d e te rm in e d  to  b e  to o  

s e n s it iv e  o r  to o  d e ta i le d  to  b e  re le a s e d  

to  th e  p u b l ic  d u e  to  c o n f id e n t ia l i t y  

re s t r ic t io n s .

S o m e  o f  th e s e  d a ta  f i le s  h a v e  

s p e c ia l s a m p le  w e ig h ts  th a t  s h o u ld  b e  

u s e d  w h e n  th e s e  n o n p u b lic  d a ta  sets  a re  

a n a ly z e d  w i t h in  th e  c o n f in e s  o f  th e  

R D C  e n v ir o n m e n t .  F o r  e x a m p le , 

s in g le -c a le n d a r -y e a r  d a ta  f i le s  h a v e  a 

s in g le -y e a r  M E C  w e ig h t .  T h is  

s in g le -y e a r  w e ig h t  c a n  b e  c o m b in e d  

w i t h  th e  M E C  w e ig h t  p r o v id e d  o n  th e

2 -y e a r  p u b l ic -u s e  f i le  to  c re a te  a 3 -y e a r  

M E C  w e ig h t .  A l l  s in g le -y e a r  s a m p le  

w e ig h ts  w e re  c a lc u la te d  in  th e  sa m e  

m a n n e r  as th e  p u b l ic -u s e  2 -y e a r  w e ig h ts  

d e s c r ib e d  in  th e  ‘ ‘W e ig h t in g  th e  S a m p le  

D a ta ’ ’ s e c tio n  o f  th is  re p o r t .  I f  a s p e c ia l 

d a ta  f i le  in v o lv e s  s u b s a m p lin g ,  th e n  

s p e c ia l s u b s a m p le  w e ig h ts  w e re  c re a te d  

f o r  th a t  f i le  th a t  r e f le c t  th e  n u m b e r  o f  

c a le n d a r  y e a rs  in  th e  d a ta  f i le  a n d  th e  

ra te  o f  s u b s a m p lin g .  F o r  a l l  s p e c ia l d a ta  

f i le s ,  a p p ro p r ia te  d o c u m e n ta t io n  is  

p r o v id e d  in  th e  R D C  to  d e s c r ib e  th e  

n e c e s s a ry  s a m p le  w e ig h ts .

S p e c ia l u n m a s k e d  P S U  a n d  s tra tu m  

co d e s  ( w h ic h  d i f f e r  f r o m  th e  M V U  

co d e s  p r o v id e d  f o r  th e  p u b l ic -u s e  f i le s )  

a re  p r o v id e d  f o r  v a r ia n c e  e s t im a t io n  fo r  

d a ta  f r o m  th o s e  s p e c ia l f i le s  u s in g  th e  

tru e  P S U  a n d  s t ra tu m  c o d e s . T h e s e  

u n m a s k e d  d e s ig n  c o d e s  a re  n e c e s s a ry  

g iv e n  th e  n e e d  f o r  t ru e  g e o g ra p h ic  

l in k a g e  w i t h  s o m e  d a ta  sets. P r o v id in g  

th e  u n m a s k e d  P S U  a n d  s tra tu m  c o d e s  

p o s e s  n o  d is c lo s u re  r is k  g iv e n  th e  

r e s tr ic t io n s  o f  th e  R D C  s u c h  as th e  

p r o h ib i t io n  o f  p u b l ic a t io n  o f  P S U - le v e l 

e s tim a te s . F u r th e r ,  a n y  s u b n a t io n a l 

e s t im a te  th a t  is  g e n e ra te d  o u t  o f  an 

R D C  a n a ly s is  m u s t b e  re v ie w e d  a n d  

a p p ro v e d  b y  N C H S  s ta f f  to  p r o te c t  th e  

c o n f id e n t ia l i t y  o f  s a m p le  re s p o n d e n ts .

M o r e  in fo r m a t io n  o n  th e  R D C  a n d  

l is ts  o f  s p e c ia l N H A N E S  d a ta  f i le s  a re  

a v a ila b le  o n  th e  N C H S  w e b s ite  

(h t tp : / /w w w .c d c .g o v /n c h s / ). In fo r m a t io n  

o n  p ro p o s a ls  f o r  u s e  o f  s to re d  s p e c im e n s  

is  a ls o  a v a ila b le  o n  th e  N C H S  w e b s ite .
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A p p e n d i x  I .  G l o s s a r y

C e n te rs  f o r  D is e a s e  C o n t r o l  a n d  

P re v e n t io n  ( C D C ) — C D C  is  o n e  o f  th e  

m a jo r  o p e ra t in g  c o m p o n e n ts  o f  th e  U .S . 

D e p a r tm e n t  o f  H e a lth  a n d  H u m a n  

S e rv ic e s .

C o m p u te r -a s s is te d  p e rs o n a l  

in te r v ie w in g  ( C A P I ) — A n  in te r v ie w in g  

te c h n iq u e  in  w h ic h  th e  in te r v ie w e r  uses 

a la p to p  c o m p u te r . T h e  la p to p  d is p la y s  

th e  q u e s t io n  te x t  f o r  th e  in te r v ie w e r  to  

re a d  a n d  p r o v id e s  a n y  o th e r  n e c e s s a ry  

in s t ru c t io n s  to  th e  in te r v ie w e r .  

In te r v ie w e r s  re c o rd  th e  re s p o n d e n t ’ s 

a n s w e rs  u s in g  th e  k e y b o a rd .  S o ftw a re  

d ire c ts  th e  in te r v ie w e r  to  th e  n e x t  

a p p ro p r ia te  q u e s t io n  b a s e d  o n  th e  

a n s w e rs  e n te re d . F o r  th e  N a t io n a l  H e a lth  

a n d  N u t r i t io n  E x a m in a t io n  S u rv e y  

( N H A N E S ) ,  th e  s c re e n in g  in te r v ie w  a n d  

a l l  s u b s e q u e n t in te r v ie w s  c o n d u c te d  in  

th e  h o u s e h o ld  u t i l iz e  C A P I .  A t  

s c re e n in g , th e  C A P I  s y s te m  is  a ls o  th e  

m e c h a n is m  w i t h  w h ic h  e l ig ib le  

h o u s e h o ld  m e m b e rs  a re  s e le c te d  fo r  th e  

s u rv e y .

U .S . D e p a r tm e n t  o f  H e a l th  a n d  

H u m a n  S e rv ic e s  (H H S ) — T h e  U .S . 

g o v e rn m e n t ’ s p r in c ip a l  a g e n c y  fo r  

p r o te c t in g  th e  h e a lth  o f  a l l  A m e r ic a n s  

a n d  p r o v id in g  e s s e n tia l h u m a n  s e rv ic e s , 

e s p e c ia lly  f o r  th o s e  w h o  a re  le a s t a b le  

to  h e lp  th e m s e lv e s . C D C ,  in c lu d in g  th e  

N a t io n a l  C e n te r  o f  H e a lth  S ta t is t ic s  

( N C H S ) ,  o p e ra te s  u n d e r  H H S  a u th o r ity .

D o m a in — A  d e m o g r a p h ic  g ro u p  o f  

a n a ly t ic  in te re s t  (a n a ly t ic  d o m a in ) .  

A n a ly t ic  d o m a in s  m a y  a ls o  b e  s a m p lin g  

d o m a in s  i f  a s a m p le  d e s ig n  is  c re a te d  

w i t h  th e  in te n t io n  o f  m e e t in g  g o a ls  fo r  

th o s e  s p e c if ic  d e m o g r a p h ic  g ro u p s . F o r  

N H A N E S ,  s a m p lin g  d o m a in s  a re  

d e f in e d  b y  ra c e  a n d  H is p a n ic  o r ig in ,  

in c o m e , ag e , a n d  g e n d e r. S ee  ‘ ‘ S a m p lin g  

d o m a in . ’ ’

D o m a in  f la g s — S ee ‘ ‘ S a m p lin g  

d o m a in  f la g s . ’ ’

D o u b le  s a m p lin g — A  g e n e ra l te r m  

fo r  a m e th o d  u s e d  in  a n u m b e r  o f  

s ta t is t ic a l  a p p lic a t io n s ,  s u c h  as 

s t r a t i f ic a t io n  a n d  re g re s s io n  o r  r a t io  

e s t im a t io n .  A n  a p p l ic a t io n  o f  d o u b le  

s a m p lin g  is  to  u p d a te  a s a m p lin g  fra m e  

w h e n  th e  s a m p le  is  to  b e  s e le c te d  w i t h

re s p e c t to  a m e a s u re  o f  s iz e  ( M O S )  b u t 

a re l ia b le  e s tim a te  o f  th a t  m e a s u re  is  n o t  

a v a ila b le .  F o r  N H A N E S ,  d o u b le  

s a m p lin g  o r  tw o -p h a s e  s a m p lin g ,  w a s  

u s e d  in  s e c o n d -s ta g e  u n its  (S S U s  o r 

s e g m e n ts ) la te  in  th e  d e c a d e  2 0 0 0 - 2 0 1 0  

w h e n  th e  p o p u la t io n  c o u n ts  f r o m  th e  

U .S .  C e n s u s  B u re a u , u s e d  in  th e  

c a lc u la t io n  o f  th e  M O S ,  w e re  o ld  a n d  

fe a re d  to  b e  n o  lo n g e r  re p re s e n ta t iv e  o f  

th e  s tu d y  lo c a t io n .  I n  th e  N H A N E S  

s tu d y  lo c a t io n s  f o r  w h ic h  an  a c c u ra te  

M O S  is  n o t  a v a ila b le ,  a la rg e r - th a n -  

n e e d e d  s a m p le  o f  s e g m e n ts  w a s  s e le c te d  

in  th e  f i r s t  p h a s e . A f t e r  f ie ld  s ta f f  

d e te rm in e d  th e  n u m b e r  o f  d w e l l in g  u n its  

( D U s )  in  th e  f irs t -p h a s e  s a m p le  o f  

s e g m e n ts , an  u p d a te d  M O S  th a t 

re f le c te d  th e  r a t io  o f  th e  a c tu a l n u m b e r  

o f  D U s  to  th e  e x p e c te d  n u m b e r  o f  D U s  

w a s  c a lc u la te d .  T h e  f in a l  s a m p le  o f  

s e g m e n ts  w a s  s e le c te d  b y  s u b s a m p lin g  

f r o m  th e  f ir s t -p h a s e  s e g m e n ts  u s in g  th e  

u p d a te d  M O S .

D w e l l in g  u n i t  ( D U ) — A ls o  ‘ ‘h o u s in g  

u n i t . ’ ’ A  h o u s e , an  a p a r tm e n t, a m o b i le  

h o m e  o r  t ra i le r ,  a g ro u p  o f  ro o m s , o r  a 

s in g le  r o o m  o c c u p ie d  as s e p a ra te  l iv in g  

q u a r te rs  (se e  ‘ ‘G ro u p  q u a r te rs ’ ’ ) , o r  i f  

v a c a n t, in te n d e d  f o r  o c c u p a n c y  as 

s e p a ra te  l iv in g  q u a rte rs . S e p a ra te  l iv in g  

q u a r te rs  a re  th o s e  in  w h ic h  th e  

o c c u p a n ts  l iv e  s e p a ra te ly  f r o m  a n y  o th e r  

in d iv id u a ls  in  th e  b u i ld in g  a n d  w h ic h  

h a v e  d i r e c t  a cce ss  f r o m  o u ts id e  th e  

b u i ld in g  o r  th r o u g h  a c o m m o n  h a ll .  In  

th is  re p o r t ,  th e  te r m  is  u s e d  g e n e ra lly  to  

m e a n  th o s e  D U s  e l ig ib le  ( th a t  is , 

e x c lu d in g  in s t i tu t io n a l  g ro u p  q u a rte rs ) ,  

o r  th a t  c o u ld  b e  e l ig ib le  ( th a t  is ,  v a c a n t 

a t th e  t im e  o f  s a m p lin g ,  b u t  c o u ld  b e  

o c c u p ie d  o n c e  s c re e n in g  b e g in s )  f o r  th e  

s u rv e y .

G ro u p  q u a r te r s — A  p la c e  w h e re  

p e o p le  l iv e  o r  s ta y  th a t  is  n o r m a l ly  

o w n e d  o r  m a n a g e d  b y  an e n t i t y  o r  

o r g a n iz a t io n  p r o v id in g  h o u s in g  o r  

s e rv ic e s  f o r  th e  re s id e n ts . T h e s e  s e rv ic e s  

m a y  in c lu d e  c u s to d ia l o r  m e d ic a l  c a re  as 

w e l l  as o th e r  ty p e s  o f  a s s is ta n c e , a n d  

re s id e n c y  is  c o m m o n ly  re s t r ic te d  to  

th o s e  r e c e iv in g  th e s e  s e rv ic e s . T h o s e  

l iv in g  in  g r o u p  q u a r te rs  a re  u s u a l ly  n o t

re la te d  to  e a c h  o th e r. G ro u p  q u a rte rs  

in c lu d e  s u c h  p la c e s  as c o l le g e  re s id e n c e  

h a lls ,  r e s id e n t ia l  t re a tm e n t c e n te rs , 

s k i l le d  n u rs in g  fa c i l i t ie s ,  g r o u p  h o m e s , 

m i l i t a r y  b a r ra c k s ,  c o r re c t io n a l fa c i l i t ie s ,  

w o r k e r s ’ d o r m ito r ie s ,  a n d  fa c i l i t ie s  fo r  

p e o p le  e x p e r ie n c in g  h o m e le s s n e s s .

T h e s e  a re  g e n e ra lly  g ro u p e d  in to  tw o  

c a te g o r ie s : in s t i tu t io n a l iz e d  g ro u p  

q u a rte rs  a n d  n o n in s t i tu t io n a liz e d  g ro u p  

q u a rte rs .

I n s t i t u t io n a l iz e d  g r o u p  q u a r te r s —  

G ro u p  q u a rte rs  p r o v id in g  fo r m a l ly  

a u th o r iz e d  a n d  s u p e rv is e d  c a re  o r 

c u s to d y  in  in s t i tu t io n a l  s e tt in g s , s u c h  as 

c o r re c t io n a l f a c i l i t ie s ,  n u rs in g  fa c i l i t ie s  

o r  s k i l le d  n u rs in g  fa c i l i t ie s ,  in - p a t ie n t  

h o s p ic e  fa c i l i t ie s ,  m e n ta l ( p s y c h ia t r ic  

h o s p ita ls )  f a c i l i t ie s ,  g ro u p  h o m e s  fo r  

ju v e n ile s ,  a n d  r e s id e n t ia l  tre a tm e n t 

c e n te rs  f o r  ju v e n ile s .  In s t i tu t io n a l iz e d  

g ro u p  q u a r te rs  a re  n o t  in c lu d e d  in  th e  

N H A N E S  s a m p le . (F o r  g ro u p  q u a rte rs  

in c lu d e d  in  N H A N E S ,  see 

‘ ‘N o n in s t i tu t io n a l iz e d  g ro u p  q u a r te rs . ’ ’ )

H o u s e h o ld — T h e  g ro u p  o f  p e rs o n s  

l iv in g  in  an o c c u p ie d  d w e l l in g  u n it .

L o w  in c o m e — B e g in n in g  in  2 0 0 0 , 

N H A N E S  s p l i t  th e  s a m p lin g  d o m a in s  

f o r  o th e rs  b a s e d  o n  th e ir  in c o m e  s ta tu s : 

lo w  in c o m e  a n d  n o n - lo w  in c o m e . 

L o w - in c o m e  p e rs o n s  w e re  d e f in e d  as 

th o s e  a t o r  b e lo w  1 3 0 %  o f  th e  p o v e r ty  

le v e l.  T h e  p o v e r ty  th r e s h o ld  u s e d  in  th is  

d e te rm in a t io n  w a s  b a s e d  o n  th e  m o s t 

re c e n t p o v e r ty  g u id e lin e s  p u b l is h e d  b y  

H H S ;  th e s e  th re s h o ld s  a re  u p d a te d  

a n n u a l ly  b y  th e  U .S . C e n s u s  B u re a u .

M a s k e d  v a r ia n c e  u n its  ( M V U s )— A  

c o l le c t io n  o f  S S U s  a g g re g a te d  in to  

g ro u p s  fo r  th e  p u rp o s e  o f  v a r ia n c e  

e s t im a t io n  d e s ig n e d  to  n o t  re v e a l th e  

id e n t i t y  o f  th e  s e le c te d  p r im a r y  

s a m p lin g  u n its  (P S U s ) . F o r  N H A N E S ,  

r a th e r  th a n  u s in g  th e  u n its  as s a m p le d , 

s o m e  p s e u d o -u n its  a re  c re a te d  b y  

s w a p p in g  s e g m e n ts  b e tw e e n  P S U s . T h e  

r e s u lt in g  u n its  p ro d u c e  v a r ia n c e  

e s tim a te s  th a t  c lo s e ly  a p p ro x im a te  th e  

v a r ia n c e s  th a t  w o u ld  h a v e  b e e n  

e s tim a te d  u s in g  th e  ‘ ‘ t r u e ’ ’ d e s ig n  

v a r ia n c e  e s tim a te s . M V U s  h a v e  b e e n  

c re a te d  fo r  a l l  2 - y e a r  s u rv e y  c y c le s  f r o m
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N H A N E S  1 9 9 9 - 2 0 0 0  th r o u g h  

2 0 0 5 - 2 0 0 6 .  T h e y  c a n  a ls o  b e  u s e d  fo r  

a n a ly z in g  a n y  c o m b in e d  4 - ,  6 - , o r  

8-y e a r  d a ta  set.

M a x im u m  s a m p lin g  ra te — T h e  

la rg e s t  p r o b a b i l i t y  o f  s e le c t io n  a s s ig n e d  

to  a d e m o g ra p h ic  g ro u p  w i t h in  a s u rv e y  

d e s ig n . T h is  v a lu e  w i t h in  c e r ta in  s tra ta  

a n d  d e m o g r a p h ic  g ro u p s  w a s  u s e d  in  

d e te rm in in g  th e  s a m p le  s iz e  a n d  o th e r  

s a m p lin g  p a ra m e te rs  in  N H A N E S .

M e a s u re  o f  s ize  (M O S )— A  v a lu e  

a s s ig n e d  to  e v e ry  s a m p lin g  u n i t  in  a 

s a m p le  s e le c t io n ,  u s u a l ly  a c o u n t  o f  

u n its  a s s o c ia te d  w i t h  th e  e le m e n ts  to  b e  

se le c te d . F o r  N H A N E S ,  th e  M O S  is  

a c tu a l ly  a w e ig h te d  a v e ra g e  o f  e s t im a te s  

o f  p o p u la t io n  c o u n ts  f o r  th e  ra c e - 

e th n ic i t y - in c o m e  g ro u p s  o f  in te re s t.

N a t io n a l  C e n te r  f o r  H e a l th  

S ta t is t ic s  (N C H S )— N C H S  is  th e  

p r in c ip a l  h e a lth  s ta t is t ic s  a g e n c y  in  th e  

U n i te d  S ta te s . I t  d e s ig n s , d e v e lo p s , a n d  

m a in ta in s  a n u m b e r  o f  s y s te m s  th a t  

p r o d u c e  d a ta  re la te d  to  d e m o g r a p h ic  a n d  

h e a lth  c o n c e rn s . T h e s e  in c lu d e  d a ta  on  

re g is te re d  b i r th s  a n d  d e a th s  c o lle c te d  

th r o u g h  th e  N a t io n a l  V i t a l  S ta t is t ic s  

S y s te m , th e  N a t io n a l  H e a lth  In te r v ie w  

S u rv e y , N H A N E S ,  th e  N a t io n a l  H e a lth  

C a re  S u rv e y s , a n d  th e  N a t io n a l  S u rv e y  

o f  F a m i ly  G r o w th ,  a m o n g  o th e rs .

C D C ’ s N C H S  is  p a r t  o f  th e  U .S . 

D e p a r tm e n t  o f  H e a lth  a n d  H u m a n  

S e rv ic e s  ( H H S ) .

N a t io n a l  H e a l th  In te r v ie w  S u rv e y  

( N H IS ) — A  c o n t in u in g  h o u s e h o ld  s u rv e y  

w i t h  th e  p u rp o s e  o f  s e c u r in g  a c c u ra te  

a n d  c u r re n t  s ta t is t ic a l in fo r m a t io n  o n  th e  

a m o u n t ,  d is t r ib u t io n ,  a n d  e f fe c ts  o f  

i l ln e s s  a n d  d is a b i l i t y  in  th e  U n i te d  

S ta te s . N H IS  is  o n e  o f  N C H S ’ m a jo r  

d a ta  c o l le c t io n  p ro g ra m s . T h e  s tu d y  

lo c a t io n s  s e le c te d  f o r  N H A N E S  

1 9 9 9 -2 0 0 1  w e re  l in k e d  to  N H IS  a t th e  

c o u n ty  le v e l,  as th e y  w e re  s e le c te d  f r o m  

a f ra m e  th a t in c lu d e d  a l l  c o u n t ie s  in  tw o  

p a n e ls  o f  th e  N H IS  P S U s .

N o n in s t itu t io n a liz e d  g ro u p  q u a r te rs —  

G ro u p  q u a rte rs  th a t d o  n o t p ro v id e  

fo r m a l ly  a u th o r iz e d  a n d  s u p e rv is e d  ca re  o r 

c u s to d y  in  in s t i tu t io n a liz e d  s e ttin g s . T h e se  

in c lu d e  su ch  p la c e s  as c o lle g e  o r 

u n iv e rs ity  h o u s in g , g ro u p  h o m e s  in te n d e d  

fo r  a d u lts , re s id e n tia l tre a tm e n t fa c i l it ie s  

fo r  a d u lts , w o rk e rs ’ g ro u p  l iv in g  q u a rte rs  

a n d  Jo b  C o rp s  ce n te rs , a n d  re lig io u s  g ro u p  

q u a rte rs .

N o n in s t i tu t io n a l iz e d  g ro u p  q u a rte rs  a re  

in c lu d e d  in  th e  N H A N E S  s a m p le .

N o n in s t i tu t io n a l iz e d  c iv i l ia n  

p o p u la t io n — In c lu d e s  a l l  p e o p le  l iv in g  

in  h o u s e h o ld s , e x c lu d in g  

in s t i tu t io n a l iz e d  g ro u p  q u a r te rs  a n d  

th o s e  p e rs o n s  o n  a c t iv e  d u ty  w i t h  th e  

m i l i t a r y .  T h is  is  th e  ta rg e t p o p u la t io n  fo r  

N H A N E S .

O f f ic e  o f  M a n a g e m e n t  a n d  B u d g e t  

( O M B ) — O M B  re v ie w s  s u rv e y  d e s ig n s , 

m a te r ia ls ,  a n d  q u e s t io n n a ire s  p ro p o s e d  

f o r  u s e  b y  g o v e rn m e n t  a g e n c ie s . T h e  

r e v ie w  is  c o n d u c te d  b y  th e  O M B ’ s 

O f f ic e  o f  In f o r m a t io n  a n d  R e g u la to ry  

A f fa i r s .

P r im a r y  s a m p lin g  u n it  (P S U )— T h e  

f i r s t - s ta g e  s e le c t io n  u n i t  in  a m u lt is ta g e  

a re a  p r o b a b i l i t y  s a m p le . I n  N H A N E S ,  

P S U s  a re  c o u n t ie s  o r  g ro u p s  o f  c o u n tie s  

in  th e  U n i te d  S ta te s . S o m e  P S U s  h a v e  

s u c h  a la rg e  M O S  th a t th e y  a re  s e le c te d  

in to  th e  s u rv e y  w i t h  a p r o b a b i l i t y  o f  

o n e . T h e s e  a re  re fe r r e d  to  as P S U s  

s e le c te d  w i t h  c e r ta in ty  ( ‘ ‘ c e r ta in ty  

P S U s ’ ’ ) ;  a l l  o th e r  P S U s  a re  s e le c te d  

w i th o u t  c e r ta in ty  ( ‘ ‘ n o n c e r ta in ty  

P S U s ’ ’ ).

P u b lic -u s e  f i l e — A n  e le c t r o n ic  d a ta  

se t c o n ta in in g  re s p o n d e n t re c o rd s  f r o m  a 

s u rv e y  w i t h  a s u b s e t o f  v a r ia b le s  

c o l le c te d  in  th e  s u rv e y  th a t  h a v e  b e e n  

r e v ie w e d  b y  a n a ly s ts  w i t h in  N C H S  to  

assu re  th a t  th e  id e n t it ie s  o f  th e  

re s p o n d e n ts  a re  p ro te c te d . T h is  f i le  is  

d is s e m in a te d  b y  N C H S  to  e n c o u ra g e  

w id e s p re a d  u s e  o f  th e  s u rv e y  d a ta .

P r o b a b i l i t y  p r o p o r t io n a te  to  s ize  

(P P S ) s a m p lin g — In  th is  m e th o d , th e  

p r o b a b i l i t y  o f  s e le c t in g  a n y  u n i t  v a r ie s  

w i t h  th e  s iz e  o f  th e  u n it ,  g iv in g  la rg e r  

u n its  a g re a te r  p r o b a b i l i t y  o f  s e le c t io n  

a n d  s m a lle r  u n its  a lo w e r  p r o b a b il i ty .  

P P S  s a m p lin g  is  u s e d  in  N H A N E S  in  

th e  s e le c t io n  o f  P S U  a n d  S S U s .

R a c e  a n d  H is p a n ic  o r ig in — T h e  

te rm s  ra c e  a n d  H is p a n ic  o r ig in  a re  u s e d  

in  th is  r e p o r t  as th e y  w e re  u s e d  in  

s a m p le  s e le c t io n ,  a n d  u s u a l ly  re fe r r e d  to  

a s in g le  te rm : r a c e -e th n ic ity .  T h e  ra c ia l 

a n d  e th n ic  g ro u p s  th is  te r m  re fe rs  to  a re  

M e x ic a n - A m e r ic a n  p e rs o n s , n o n -  

M e x ic a n - A m e r ic a n  b la c k  p e rs o n s , a n d  a 

t h i r d  g ro u p  c o n s is t in g  o f  a l l  o th e r  

p e rs o n s .

R e le a s e  g r o u p — A  s y s te m a tic  

s u b s a m p le  o f  a s tu d y  lo c a t io n ’ s 

s c re e n in g  s a m p le , w i t h  th e  s c re e n in g

s a m p le  s e q u e n c e d  b y  s e g m e n t n u m b e r  

a n d  a te m p o r a ry  g e o g ra p h ic a l ly  b a s e d  

s e q u e n c e  n u m b e r . E a c h  re le a s e  g ro u p  

c o n ta in e d  case s f r o m  a l l  s e g m e n ts , 

e x c e p t as l im i t e d  b y  re le a s e  g ro u p  a n d  

s e g m e n t s iz e . I n  m o s t s tu d y  lo c a t io n s  

th e  5 0 %  re le a s e  g ro u p  ( th a t  is ,  g ro u p  A )  

w a s  re le a s e d  to  th e  in te r v ie w e r s  f i r s t .

T h e  y ie ld  f r o m  th is  g ro u p  w a s  

m o n ito r e d  a n d  u s e d  to  p r o je c t  e s t im a te s  

o f  th e  to ta l  y ie ld  o f  s a m p le d  p e rs o n s  

(S P s ) e x p e c te d  f r o m  th is  g ro u p . B a s e d  

o n  th e s e  f ig u re s ,  a d d it io n a l g r o u p s  (o r  

p o r t io n s  o f  g ro u p s )  w e re  re le a s e d  as 

n e e d e d . T h e  s a m p le  w a s  m o n ito r e d  o n  a 

d a i ly  b a s is  to  d e te rm in e  w h e th e r  

a d d it io n a l re le a s e  g ro u p s  w e re  re q u ire d .

R e p lic a te s — S u b s a m p le s  s e le c te d  

re p e a te d ly  f r o m  a s a m p le  u s e d  in  s o m e  

v a r ia n c e  e s t im a t io n  a p p ro a c h e s . W ith  

th e s e  a p p ro a c h e s , th e  s ta t is t ic  o f  in te re s t  

is  c a lc u la te d  f o r  e a c h  o f  th e  s u b s a m p le s , 

a n d  th e  v a r ia b i l i t y  a m o n g  th e  re p l ic a te  

s ta t is t ic s  is  u s e d  to  e s t im a te  th e  v a r ia n c e  

o f  th e  fu l l - s a m p le  s ta t is t ic .  T h e  

ja c k k n i fe  a n d  b a la n c e d  re p e a te d  

r e p l ic a t io n  ( B R R )  m e th o d s  a re  tw o  

c o m m o n  p ro c e d u re s  f o r  th e  d e r iv a t io n  

o f  re p lic a te s  f r o m  a f u l l  s a m p le . T h e  

B R R  m e th o d  w a s  u s e d  in  th e  c re a t io n  o f  

re p l ic a te  w e ig h ts  f o r  m o s t  o f  th e  

N H A N E S  1 9 9 9 - 2 0 0 6  m u lt iy e a r  

s a m p le s ; th e  d e le te -o n e  ja c k k n i fe  

m e th o d  w a s  u s e d  in  th e  c re a t io n  o f  

re p l ic a te  w e ig h ts  fo r  th e  1 9 9 9 -2 0 0 0  

s a m p le .

R e s p o n d e n t— A  p e rs o n  s e le c te d  in to  

a s a m p le  w h o  a g re e s  to  p a r t ic ip a te  in  a l l  

asp e c ts  o f  a s u rv e y . I n  N H A N E S ,  

p e rs o n s  a g re e in g  to  c o m p le te  th e  

in - h o m e  in te r v ie w s  a re  c o n s id e re d  

in te r v ie w  re s p o n d e n ts . P e rs o n s  a g re e in g  

to  c o m p le te  th e  in - h o m e  in te r v ie w s  a n d  

a m o b i le  e x a m in a t io n  c e n te r  ( M E C )  

e x a m in a t io n  a re  c o n s id e re d  M E C  

re s p o n d e n ts .

R e s p o n s e  ra te — T h e  n u m b e r  o f  

s u rv e y  re s p o n d e n ts  d iv id e d  b y  th e  

n u m b e r  o f  p e rs o n s  s e le c te d  in to  th e  

s a m p le . T h e  re s p o n s e  ra te s  r e fe r r e d  to  in  

th is  d o c u m e n t  s p e c if ic a l ly  a re  M E C  

re s p o n s e  ra te s  c a lc u la te d  as th e  n u m b e r  

o f  p e o p le  r e c e iv in g  e x a m in a t io n s  in  th e  

M E C  d iv id e d  b y  th e  to ta l  n u m b e r  o f  

p e o p le  s a m p le d .

R e s tr ic te d -u s e  f i l e — A n  e le c t r o n ic  

d a ta  se t c o n ta in in g  re s p o n d e n t re c o rd s  

f r o m  a s u rv e y  w h ic h  c o n ta in  s o m e
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in fo r m a t io n  th a t  m a y , i f  re le a s e d  to  th e  

p u b l ic ,  r i s k  d is c lo s u re  o f  in d iv id u a l  

s u r v e y  re s p o n d e n ts . T h e s e  d a ta  a re  

a v a ila b le  o n ly  th r o u g h  N C H S ’ R e s e a rc h  

D a ta  C e n te r. T h e s e  s p e c ia l d a ta  se ts  a re  

(a )  f o r  d a ta  i te m s  th a t  w e re  c o l le c te d  fo r  

an  o d d  n u m b e r  o f  c a le n d a r  y e a rs  (1 , 3, 

a n d  5  y e a rs ) ;  (b )  f o r  d a ta  sets  w i t h  

g e o g r a p h ic a l ly  l in k e d  d a ta  to  s o m e  o th e r  

c o n te x tu a l d a ta  f i le s  (o f te n  s u p p lie d  b y  

th e  d a ta  u s e r) ;  (c )  f o r  d a ta  i te m s  th a t  a re  

d e te rm in e d  to  b e  to o  s e n s it iv e  o r  to o  

d e ta i le d  to  b e  re le a s e d  to  th e  p u b l ic  d u e  

to  c o n f id e n t ia l i t y  re s t r ic t io n s ;  a n d  (d )  f o r  

s u rp lu s  se ra  p r o je c ts  w h e r e  p a s t 

b io lo g ic a l  s a m p le s  h a v e  b e e n  s to re d  a n d  

s u b s e q u e n t ly  u s e d  b a s e d  o n  a fo r m a l  

p ro p o s a l s u b m it te d  as a s p e c ia l s tu d y ; 

th e s e  c o u ld  b e  o n  th e  f u l l  s a m p le  o r  a 

s p e c ia l s u b s a m p le .

S a m p lin g  d o m a in — S ee ‘ ‘D o m a in . ’ ’ 

T h e re  w e re  53  s a m p lin g  d o m a in s  in  

N H A N E S  1 9 9 9 , a n d  7 6  s a m p lin g  

d o m a in s  in  N H A N E S  2 0 0 0 - 2 0 0 6 .

T a b le  B  o f  th is  r e p o r t  c o n ta in s  th e  

s p e c if ic  s a m p lin g  d o m a in s  f o r  th e se  

y e a rs .

S a m p lin g  d o m a in  f la g s — S tr in g s  o f  

‘ ‘ 0 ’ ’ a n d  ‘ ‘ 1 ’ ’ a tta c h e d  to  e a c h  s a m p le d  

D U  in  th e  C A P I  s y s te m . T h e re  w a s  o n e  

s tr in g  fo r  e a c h  ra c e - e th n ic it y - in c o m e  

g ro u p , w i t h  e a c h  d ig i t  o f  th e  s tr in g  

re p re s e n t in g  o n e  o f  th e  s p e c if ic  

a g e -g e n d e r s a m p lin g  d o m a in s .  I f  th e  

d ig i t  c o r re s p o n d in g  to  an  a g e -g e n d e r 

d o m a in  in  a ra c e  a n d  H is p a n ic  o r ig in  

s t r in g  c o n ta in e d  a ‘ ‘ 1 , ’ ’ th e n  a l l  p e rs o n s  

in  th a t  D U  w i t h  th e  m a tc h in g  

d e m o g r a p h ic  c h a ra c te r is t ic s  w e re  

in c lu d e d  in  th e  s a m p le . A  ‘ ‘ 0 ’ ’ a n d  ‘ ‘ 1 ’ ’ 

in  e a c h  s tr in g  w a s  se t b a s e d  o n  th e  

s a m p lin g  ra te s .

S a m p lin g  ra te — T h e  ra te  a t w h ic h  a 

u n i t  is  s e le c te d  f r o m  a s a m p lin g  fra m e . 

F o r  N H A N E S ,  th e  ra te s  re q u ire d  fo r  

s a m p lin g  p e rs o n s  in  th e  ra c e  a n d  

H is p a n ic  o r ig in  a n d  s e x -a g e - in c o m e  

d o m a in s  w e re  d e s ig n e d  to  a c h ie v e  th e  

d e s ig n a te d  n u m b e r  o f  M E C  

e x a m in a t io n s  in  e a c h  o f  th o s e  d o m a in s . 

T h e  s a m p lin g  ra te s  a re  th e  d r iv in g  fo r c e  

in  a l l  s ta g e s  o f  s a m p lin g .

S a m p lin g  v a r ia n c e — T h e  s a m p lin g  

v a r ia n c e  is  a m e a s u re  o f  th e  v a r ia t io n  o f  

a s ta t is t ic ,  s u c h  as a p r o p o r t io n  o r  a 

m e a n , w h ic h  is  d u e  to  h a v in g  ta k e n  a 

s a m p le  in s te a d  o f  c o l le c t in g  d a ta  f r o m

e v e ry  p e rs o n  in  th e  f u l l  p o p u la t io n .  I t  

m e a s u re s  th e  v a r ia t io n  o f  th e  e s t im a te d  

p r o p o r t io n  o r  m e a n  o v e r  re p e a te d  

s a m p le s . T h e  s a m p lin g  v a r ia n c e  is  z e ro  

w h e n  th e  f u l l  p o p u la t io n  is  o b s e rv e d , as 

in  a ce n s u s . F o r  N H A N E S ,  th e  s a m p lin g  

v a r ia n c e  e s tim a te  is  a fu n c t io n  o f  th e  

s a m p lin g  d e s ig n  a n d  th e  p o p u la t io n  

p a ra m e te r  b e in g  e s t im a te d  ( th a t  is , a 

p r o p o r t io n  o r  a m e a n ). M a n y  c o m m o n  

s ta t is t ic a l s o f tw a re  p a c k a g e s  c o m p u te  

‘ ‘p o p u la t io n ’ ’ v a r ia n c e s  b y  d e fa u lt ;  th e se  

m a y  u n d e re s t im a te  th e  s a m p lin g  

v a r ia n c e . E s t im a t in g  th e  s a m p lin g  

v a r ia n c e  re q u ire s  s p e c ia l s o f tw a re ,  s u c h  

as th o s e  d is c u s s e d  in  th is  re p o r t .

S a m p lin g  w e ig h t— F o r  a re s p o n d e n t 

in  N H A N E S ,  th is  is  th e  e s tim a te d  

n u m b e r  o f  p e rs o n s  in  th e  ta rg e t 

p o p u la t io n  th a t  h e  o r  she  re p re s e n ts . F o r  

e x a m p le ,  i f  a m a n  in  th e  s a m p le  

re p re s e n ts  1 2 ,0 0 0  m e n  in  h is  ra c e -  

e th n ic ity - in c o m e - a g e  c a te g o ry , th e n  h is  

‘ ‘ s a m p lin g  w e ig h t ’ ’ is  1 2 ,0 0 0 . T h e  

N H A N E S  s a m p lin g  w e ig h ts  w e re  

a d ju s te d  f o r  d i f fe r e n t  s a m p lin g  ra te s  ( o f  

th e  r a c e -e th n ic ity - in c o m e -a g e -g e n d e r  

g ro u p s ) ,  d i f fe r e n t  re s p o n s e  ra te s , a n d  

d i f fe r e n t  c o v e ra g e  ra te s  a m o n g  p e rs o n s  

in  th e  s a m p le , so th a t  a c c u ra te  n a t io n a l 

e s tim a te s  c a n  b e  m a d e  f r o m  th e  s a m p le . 

B e c a u s e  i t  is  th e  p r o d u c t  o f  a l l  th e se  

a d ju s tm e n ts , i t  is  s o m e tim e s  c a lle d  th e  

‘ ‘ f i n a l ’ ’ s a m p lin g  w e ig h t .

S c re e n e r— A n  in te r v ie w  (u s u a l ly  

s h o r t)  c o n ta in in g  a se t o f  q u e s tio n s  

a sk e d  o f  a h o u s e h o ld  m e m b e r  to  

d e te rm in e  w h e th e r  th e  h o u s e h o ld  

c o n ta in s  a n y o n e  e l ig ib le  fo r  th e  s u rv e y . 

In  N H A N E S ,  th e  s c re e n e r o r  s c re e n in g  

in te r v ie w  c o n s is te d  o f  a h o u s e h o ld  

ro s te r ,  c o l le c t in g  th e  in c o m e  le v e l o f  th e  

h o u s e h o ld ,  a n d  th e  ra c e  a n d  H is p a n ic  

o r ig in ,  ag e , a n d  g e n d e r o f  a l l  m e m b e rs . 

In  N H A N E S ,  o n ly  p e rs o n s  a g e d  18 a n d  

o v e r  c a n  a n s w e r th e  s c re e n e r.

S c re e n in g — T h e  p ro c e s s  o f  

c o n d u c t in g ,  o r  a t te m p t in g  to  c o n d u c t,  

th e  s c re e n in g  in te r v ie w  in  th e  D U s  

c o n ta in e d  in  th e  g ro u p s  re le a s e d . 

O c c u p ie d  D U s  (h o u s e h o ld s )  a re  

‘ ‘ s c re e n e d ’ ’ th r o u g h  th e  s c re e n in g  

in te r v ie w .  O th e r  u n its  c a n  a ls o  b e  

‘ ‘ s c re e n e d ’ ’ ; th e  p ro c e s s  fo r  th e s e  u n its  

is  s im p ly  v e r i f ic a t io n  th a t  th e y  a re  

v a c a n t, o r  s im p ly  n o t  D U s .  See 

‘ ‘ S c re e n e r. ’ ’

S c re e n in g  s a m p le — T h e  s a m p le  o f  

D U s  s e le c te d  f o r  a s tu d y  lo c a t io n .

S e c o n d a ry  s a m p lin g  u n it  (S S U )—  

T h e  s e c o n d -s ta g e  s e le c t io n  u n i t  in  a 

m u lt is ta g e  a rea  p r o b a b i l i t y  s a m p le . F o r  

N H A N E S ,  th e s e  a re  t y p ic a l ly  r e fe r r e d  to  

as ‘ ‘ s e g m e n ts . ’ ’

S e g m e n t— A  g r o u p  o f  h o u s in g  u n its  

lo c a te d  n e a r o n e  a n o th e r, a l l  o f  w h ic h  

w e re  c o n s id e re d  f o r  s e le c t io n  in to  th e  

s a m p le . F o r  N H A N E S ,  s e g m e n ts  c o n s is t  

o f  a c e n s u s  b lo c k  o r  g ro u p s  o f  b lo c k s .  

F o r  N H A N E S ,  th e  s e le c t io n  o f  s e g m e n ts  

c o m p r is e s  th e  s e c o n d  s ta g e  o f  s a m p lin g .  

W it h in  e a c h  s e g m e n t, a s a m p le  o f  D U s  

w a s  s e le c te d .

S e lf -w e ig h t in g  s a m p le — A  s a m p le  

fo r  w h ic h  e a c h  e le m e n ta ry  u n i t  in  th e  

p o p u la t io n  ha s th e  s a m e  n o n z e ro  c h a n c e  

o f  s e le c t io n  in to  th e  s a m p le ; th a t  is ,  th e y  

a re  s e le c te d  w i t h  th e  s a m e  c o n s ta n t 

p r o b a b i l i t y .  H ig h e r  s ta g e  s a m p lin g  u n its  

m a y  o f  c o u rs e  b e  s e le c te d  w i t h  d i f f e r in g  

p r o b a b il i t ie s ,  b u t  s u c h  d if fe re n c e s  in  

s e le c t io n  p r o b a b i l i t ie s  a t v a r io u s  s tag es 

c a n c e l o u t.  N H A N E S  1 9 9 9 - 2 0 0 6  is  a 

s e l f - w e ig h t in g  s a m p le  o f  p e rs o n s  w i t h in  

e a c h  s a m p lin g  d o m a in .

S im p le  ra n d o m  s a m p le — A  s a m p le  

in  w h ic h  a l l  m e m b e rs  o f  th e  p o p u la t io n  

a re  s e le c te d  d i r e c t ly  a n d  h a v e  an e q u a l 

c h a n c e  to  b e  s e le c te d  fo r  th e  s a m p le .

T h e  N H A N E S  s a m p le  is  n o t  a s im p le  

r a n d o m  s a m p le . T h e  N H A N E S  s a m p le  

w a s  s t ra t i f ie d ,  s e le c te d  in  s ta g e s , a n d  

e m p lo y e d  u n e q u a l c h a n c e s  o f  s e le c t io n  

f o r  th e  re s p o n d e n ts , b y  ra c e  a n d  

H is p a n ic  o r ig n ,  in c o m e , age, a n d  g e n d e r. 

S u c h  d e s ig n s  a re  re fe r r e d  to  as 

‘ ‘ c o m p le x ’ ’ a n d  re q u ir e  s p e c ia l s o f tw a re  

to  e s t im a te  th e  v a r ia n c e  o f  s ta t is t ic s  

c o m p u te d  f r o m  a s a m p le  w i t h  a 

c o m p le x  d e s ig n .

S tu d y  lo c a t io n — T h e  se t o f  

s e g m e n ts  w i t h in  a P S U  th a t w e re  f ie ld e d  

to g e th e r  w i t h  a l l  M E C  e x a m in a t io n s  

c o n d u c te d  a t th e  s a m e  p h y s ic a l  lo c a t io n .  

T h e  d is t in c t io n  b e tw e e n  a P S U  a n d  a 

s tu d y  lo c a t io n  is  n e c e s s a ry  b e c a u s e  

s o m e  la rg e  P S U s  s e le c te d  w i t h  c e r ta in ty  

w e re  d iv id e d  in to  m u l t ip le  s tu d y  

lo c a t io n s  a n d  f ie ld e d  a t d i f fe r e n t  t im e s .

S u rv e y  lo c a t io n — S ee ‘ ‘ S tu d y  

lo c a t io n . ’ ’

S tra ta  a n d  s t r a t i f ic a t io n — T h e  

p a r t i t io n in g  o f  a p o p u la t io n  o f  P S U s  

in to  m u tu a l ly  e x c lu s iv e  c a te g o r ie s
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(s tra ta ) .  T y p ic a lly ,  s t r a t i f ic a t io n  is  u s e d  

to  in c re a s e  th e  p r e c is io n  o f  s u rv e y  

e s tim a te s  f o r  s u b p o p u la t io n s  im p o r ta n t  

to  th e  s u r v e y ’ s o b je c t iv e s .  F o r  th e  

s e le c t io n  o f  P S U s  f ie ld e d  in  2 0 0 2 - 2 0 0 6 ,  

P S U s  w e re  s t r a t i f ie d  b a s e d  o n  re g io n ,  

M S A  s ta tu s , a n d  v a r io u s  p o p u la t io n  

d e m o g ra p h ic s .  I n  N H A N E S  1 9 9 9 -2 0 0 6 ,  

s tra ta  w e re  d e s ig n a te d  fo r  w i th in - P S U  

s e le c t io n  b a s e d  o n  th e  d e n s ity  o f  

M e x ic a n - A m e r ic a n  p e rs o n s  l iv in g  in  th a t  

a rea .

T a rg e t p o p u la t io n — T h e  p o p u la t io n  

to  b e  d e s c r ib e d  b y  e s tim a te s  f r o m  th e  

s u rv e y . I n  N H A N E S  1 9 9 9 -2 0 0 6 ,  th e  

ta rg e t p o p u la t io n  w a s  th e  re s id e n t 

c iv i l ia n  n o n in s t i tu t io n a liz e d  p o p u la t io n  

o f  th e  U n i te d  S ta te s , w h ic h  e x c lu d e d  a l l  

p e rs o n s  in  s u p e rv is e d  c a re  o r  c u s to d y  in  

in s t i tu t io n a l  s e tt in g s , a l l  a c t iv e - d u ty  

m i l i t a r y  p e rs o n n e l,  a c t iv e - d u ty  f a m i ly  

m e m b e rs  l iv in g  o v e rs e a s , a n d  a n y  o th e r  

p e rs o n s  r e s id in g  o u ts id e  th e  5 0  sta tes  

a n d  D is t r ic t  o f  C o lu m b ia .

T w o -p h a s e  s e g m e n t s e le c t io n — See 

‘ ‘D o u b le  s a m p lin g . ’ ’

V a r ia n c e  u n it— A  c o l le c t io n  o f  

P S U s  a g g re g a te d  in to  g ro u p s  a n d  

e x c lu d e d  w h e n  fo r m in g  a re p l ic a te  fo r  

v a r ia n c e  e s t im a t io n .  F o r  N H A N E S ,  

u s u a l ly  an  e n t ir e  P S U  c o r re s p o n d s  to  a 

v a r ia n c e  u n it .

V a r ia n c e  s t ra tu m — T h e  c lu s te r  o f  

v a r ia n c e  u n its  u s e d  w h e n  fo r m in g  a 

re p l ic a te  f o r  v a r ia n c e  e s t im a t io n .  F o r  

N H A N E S ,  u s u a l ly  P S U  s a m p lin g  s tra ta  

c o r re s p o n d  to  th e  v a r ia n c e  s tra ta .

W e ig h t— See ‘ ‘ S a m p lin g  w e ig h t . ’ ’



A p p e n d i x  I I .  T a b l e s  a n d  F i g u r e

T a b le  I. D e r iv a t io n  o f  e x p e c t e d  s c r e e n i n g  r e q u i r e m e n t s  fo r  N a t io n a l  H e a lth  a n d  N u tr i tio n  E x a m in a t io n  S u rv e y , 2 0 0 2 - 2 0 0 7

Race and Hispanic origin and income-sex-age sampling domain

Projected 
population 

in 2004

Target 
number 

of exams 
for 1 year

Projected 
number of 

households 
screened to 

have one 
examined 

person

Projected number 
of households 

screened 
to attain target no. 

of exams over 
6 years in self­

weighting 
area sample

Projected 
number of 
examined 
persons 

in ‘‘basic’’ 
area sample

Number of 
additional 
examined 
persons 
to attain 

target

Black.......................................................  Male Under age 1 year 587,103 48 213 60,639 285 0
and 1-2 years 1,137,668 85 113 57,434 510 0
female 3-5 years 1,696,528 85 76 38,699 510 0
Male 6-11 years 1,791,468 85 68 34,933 510 0
Male 12-15 years 1,352,908 92 97 53,486 552 0
Male 16-19 years 1,223,145 92 110 60,639 552 0
Male 20-39 years 4,611,191 85 32 16,066 510 0
Male 40-59 years 4133420 85 38 19,504 510 0
Male 60 years and over 1,694,838 85 87 44,310 510 0
Female 6-11 years 1,733,088 85 72 36,782 510 0
Female 12-15 years 1,316,008 85 95 48,439 510 0
Female 16-19 years 1,248,516 85 102 52,273 510 0
Female 20-39 years 5,623,481 85 25 12,998 510 0
Female 40-59 years 5,042,331 85 30 15,313 510 0
Female 60 years and over 2,478,671 85 68 34,558 510 0

Mexican American.................................  Male Under age 1 year 576,027 92 209 60,639 290 262
and 1-2 years 1,127,767 90 114 61,383 533 7
female 3-5 years 1,604,386 85 80 40,897 510 0
Male 6-11 years 1,512,695 85 77 39,392 510 0
Male 12-15 years 935,649 92 125 68,932 486 66
Male 16-19 years 868,279 92 142 78,549 426 126
Male 20-39 years 3,736,086 85 38 19,307 510 0
Male 40-59 years 2,292,162 85 60 30,663 510 0
Male 60 years and over 728,735 95 202 115,176 300 270
Female 6-11 years 1,411,518 85 85 43,154 510 0
Female 12-15 years 847,952 92 139 76,896 435 117
Female 16-19 years 808,686 92 149 82,442 406 146
Female 20-39 years 3,654,437 85 35 17,859 510 0
Female 40-59 years 2,219,359 85 55 28,070 510 0
Female 60 years and over 880,495 92 165 91,067 368 184

See footnote at end of table.

Page 
32 

□ 
S

eries 
2, 

N
o. 

155



Table I. Derivation of expected screening requirements for National Health and Nutrition Examination Survey, 2002-2007—Con.

Race and Hispanic origin and income-sex-age sampling domain

Projected 
population 

in 2004

Target 
number 

of exams 
for 1 year

Projected 
number of 

households 
screened to 

have one 
examined 

person

Projected number 
of households 

screened 
to attain target no. 

of exams over 
6 years in self­

weighting 
area sample

Projected 
number of 
examined 
persons 

in ‘‘basic’’ 
area sample

Number of 
additional 
examined 
persons 
to attain 

target

Other, low income.................................  Male Under age 1 year 528,844 45 223 60,143 270 0
and 1-2 years 1,045,330 54 105 33,911 324 0
female 3-5 years 1,591,622 54 79 25,548 324 0
Male 6-11 years 1,691,439 27 67 10,837 162 0
Male 12-15 years 1,217,776 27 93 15,052 162 0
Male 16-19 years 1,137,953 27 105 17,003 162 0
Male 20-29 years 1,995,232 27 64 10,390 162 0
Male 30-39 years 1,550,762 27 78 12,617 162 0
Male 40-49 years 1,552,642 27 81 13,041 162 0
Male 50-59 years 1,240,377 27 104 16,915 162 0
Male 60-69 years 1,018,725 27 115 18,580 162 0
Male 70-79 years 653,253 27 242 39,202 162 0
Male 80 years and over 345,484 16 622 59,738 96 0
Female 6-11 years 1,640,043 27 69 11,177 162 0
Female 12-15 years 1,185,777 27 95 15,459 162 0
Female 16-19 years 1,289,219 27 137 22,143 162 0
Female 20-29 years 2,780,447 27 42 6,808 162 0
Female 30-39 years 2,131,932 27 56 9,076 162 0
Female 40-49 years 1,901,695 27 65 10,525 162 0
Female 50-59 years 1,699,254 27 7 11,261 162 0
Female 60-69 years 1,459,540 27 93 15,103 162 0
Female 70-79 years 1,423,241 27 103 16,761 162 0
Female 80 years and over 1,115,698 27 140 22,620 162 0

Other, non-low incom e.........................  Male Under age 1 year 2,174,859 70 58 24,508 420 0
and 1-2 years 4,298,893 70 34 14,386 420 0
female 3-5  years 6,545,504 70 22 9,148 420 0
Male 6-11 years 7,000,436 70 21 8,834 420 0
Male 12-15 years 5,040,067 71 27 11,501 426 0
Male 16-19 years 4,986,659 76 28 12,602 456 0
Male 20-29 years 11,670,740 79 13 5,980 474 0
Male 30-39 years 13,051,517 81 14 6,562 486 0
Male 40-49 years 16,293,817 82 10 5,072 492 0
Male 50-59 years 13,165,863 79 13 6,242 474 0
Male 60-69 years 8,020,536 80 20 9,460 480 0
Male 70-79 years 5,323,446 79 33 15,437 474 0
Male 80 years and over 2,627,703 70 67 28,166 420 0

See footnote at end of table.
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Table I. Derivation of expected screening requirements for National Health and Nutrition Examination Survey, 2002-2007—Con.

Race and Hispanic origin and income-sex-age sampling domain

Projected 
population 

in 2004

Target 
number 

of exams 
for 1 year

Projected 
number of 

households 
screened to 

have one 
examined 

person

Projected number 
of households 

screened 
to attain target no. 

of exams over 
6 years in self­

weighting 
area sample

Projected 
number of 
examined 
persons 

in ‘‘basic’’ 
area sample

Number of 
additional 
examined 
persons 
to attain 

target

Other, non-low income— Con...............  Female 6-11 years 6,668,178 70 22 9,275 420 0
Female 12-15 years 4,821,197 68 28 11,515 408 0
Female 16-19 years 4,621,916 70 28 11,629 420 0
Female 20-29 years 11,094,039 75 12 5,590 450 0
Female 30-39 years 13,128,858 79 12 5,624 474 0
Female 40-49 years 16,348,739 79 10 4,583 474 0
Female 50-59 years 13,472,653 75 12 5,524 450 0
Female 60-69 years 8,613,202 72 20 8,558 432 0
Female 70-79 years 6,151,219 67 30 12,112 402 0
Female 80 years and over 3,834,159 68 55 22,428 408 0

T o ta l.......................................................  Female 280,025,082 4,966 6,275 2,169,145 28,615 1,178

Category not applicable.
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Table II. Final sampling rates and base weights for National Health and Nutrition Examination Survey, 2002-2006

Numerator of sampling rate1 Base weights by domain

¡-sex-age sampling domain

Density 
stratum 1 

(less than 10%)

Density 
stratum 2

(10%-29%)

Density 
stratum 3

(30%-59%)

Density 
stratum 4

(60% or more)

Density 
stratum 1 

(less than 10%)

Density 
stratum 2

(10%-29%)

Density 
stratum 3

(30%-59%)

Density 
stratum 4

(60% or mor

Male Under age 1 year 1.00 1.00 1.00 1.00 1,181.78 1,181.78 1,181.78 1,181.78
and 1-2 years 0.95 0.95 0.95 0.95 1,247.72 1,247.72 1,247.72 1,247.72
female 3-5  years 0.64 0.64 0.64 0.64 1,851.77 1,851.77 1,851.77 1,851.77
Male 6-11 years 0.58 0.58 0.58 0.58 2,051.41 2,051.41 2,051.41 2,051.41
Male 12-15 years 0.88 0.88 0.88 0.88 1,339.84 1,339.84 1,339.84 1,339.84
Male 16-19 years 1.00 1.00 1.00 1.00 1,181.78 1,181.78 1,181.78 1,181.78
Male 20-39 years 0.26 0.26 0.26 0.26 4,460.50 4,460.50 4,460.50 4,460.50
Male 40-59 years 0.32 0.32 0.32 0.32 3,674.15 3,674.15 3,674.15 3,674.15
Male 60 years and over 0.73 0.73 0.73 0.73 1,617.30 1,617.30 1,617.30 1,617.30
Female 6-11 years 0.61 0.61 0.61 0.61 1,948.31 1,948.31 1,948.31 1,948.31
Female 12-15 years 0.80 0.80 0.80 0.80 1,479.43 1,479.43 1,479.43 1,479.43
Female 16-19 years 0.86 0.86 0.86 0.86 1,370.92 1,370.92 1,370.92 1,370.92
Female 20-39 years 0.21 0.21 0.21 0.21 5,513.22 5,513.22 5,513.22 5,513.22
Female 40-59 years 0.25 0.25 0.25 0.25 4,679.81 4,679.81 4,679.81 4,679.81
Female 60 years and over 0.57 0.57 0.57 0.57 2,073.66 2,073.66 2,073.66 2,073.66
Male Under age 1 year 1.00 1.50 2.20 3.00 1,181.78 787.85 537.17 393.93
and 1-2 years 1.00 1.00 1.00 1.05 1,181.78 1,181.78 1,181.78 1,125.51
female 3-5  years 0.67 0.67 0.67 0.67 1,752.24 1,752.24 1,752.24 1,752.24
Male 6-11 years 0.65 0.65 0.65 0.65 1,819.19 1,819.19 1,819.19 1,819.19
Male 12-15 years 1.00 1.00 1.00 1.50 1,181.78 1,181.78 1,181.78 787.85
Male 16-19 years 1.00 1.25 1.50 1.50 1,181.78 945.43 787.85 787.85
Male 20-39 years 0.32 0.32 0.32 0.32 3,711.67 3,711.67 3,711.67 3,711.67
Male 40-59 years 0.51 0.51 0.51 0.51 2,337.11 2,337.11 2,337.11 2,337.11
Male 60 years and over 1.00 1.50 2.20 3.00 1,181.78 787.85 537.17 393.93
Female 6-11 years 0.71 0.71 0.71 0.71 1,660.61 1,660.61 1,660.61 1,660.61
Female 12-15 years 1.00 1.25 1.25 1.60 1,181.78 945.43 945.43 738.61
Female 16-19 years 1.00 1.35 1.60 1.60 1,181.78 875.39 738.61 738.61
Female 20-39 years 0.29 0.29 0.29 0.29 4,012.72 4,012.72 4,012.72 4,012.72
Female 40-59 years 0.46 0.46 0.46 0.46 2,552.99 2,552.99 2,552.99 2,552.99
Female 60 years and over 1.00 1.50 1.60 2.00 1,181.78 787.85 738.61 590.89
Male Under age 1 year 0.99 0.99 0.99 0.99 1,191.53 1,191.53 1,191.53 1,191.53
and 1-2 years 0.56 0.56 0.56 0.56 2,113.24 2,113.24 2,113.24 2,113.24
female 3-5  years 0.42 0.42 0.42 0.42 2,804.99 2,804.99 2,804.99 2,804.99
Male 6-11 years 0.18 0.18 0.18 0.18 6,612.62 6,612.62 6,612.62 6,612.62
Male 12-15 years 0.25 0.25 0.25 0.25 4,760.85 4,760.85 4,760.85 4,760.85
Male 16-19 years 0.28 0.28 0.28 0.28 4,214.64 4,214.64 4,214.64 4,214.64
Male 20-29 years 0.17 0.17 0.17 0.17 6,897.10 6,897.10 6,897.10 6,897.10
Male 30-39 years 0.21 0.21 0.21 0.21 5,679.75 5,679.75 5,679.75 5,679.75
Male 40-49 years 0.22 0.22 0.22 0.22 5,494.95 5,494.95 5,494.95 5,494.95
Male 50-59 years 0.28 0.28 0.28 0.28 4,236.68 4,236.68 4,236.68 4,236.68
Male 60-69 years 0.31 0.31 0.31 0.31 3,856.90 3,856.90 3,856.90 3,856.90
Male 70-79 years 0.65 0.65 0.65 0.65 1,828.03 1,828.03 1,828.03 1,828.03
Male 80 years and over 0.99 0.99 0.99 0.99 1,199.60 1,199.60 1,199.60 1,199.60
Female 6-11 years 0.18 0.18 0.18 0.18 6,411.69 6,411.69 6,411.69 6,411.69

Black.

Mexican American.

Other, low income .

See footnote at end of table.

S
eries 

2, 
N

o. 
155 

□ 
Page 

3
5



Table II. Final sampling rates and base weights for National Health and Nutrition Examination Survey, 2002-2006—Con.

Numerator of sampling rate1 Base weights by domain

Density 
stratum 1

Density 
stratum 2

Density 
stratum 3

Density 
stratum 4

Density 
stratum 1

Density 
stratum 2

Density 
stratum 3

Density 
stratum 4

Race and Hispanic origin and income-sex-age sampling domain (less than 10%) (10%-29%) (30%-59%) (60% or more) (less than 10%) (10%-29%) (30%-59%) (60% or more)

Female 12-15 years 0.25 0.25 0.25 0.25 4,635.75 4,635.75 4,635.75 4,635.75
Female 16-19 years 0.37 0.37 0.37 0.37 3,236.31 3,236.31 3,236.31 3,236.31
Female 20-29 years 0.11 0.11 0.11 0.11 10,526.80 10,526.80 10,526.80 10,526.80
Female 30-39 years 0.15 0.15 0.15 0.15 7,896.05 7,896.05 7,896.05 7,896.05
Female 40-49 years 0.17 0.17 0.17 0.17 6,808.54 6,808.54 6,808.54 6,808.54
Female 50-59 years 0.19 0.19 0.19 0.19 6,363.46 6,363.46 6,363.46 6,363.46
Female 60-69 years 0.25 0.25 0.25 0.25 4,745.01 4,745.01 4,745.01 4,745.01
Female 70-79 years 0.28 0.28 0.28 0.28 4,275.58 4,275.58 4,275.58 4,275.58
Female 80 years and over 0.37 0.37 0.37 0.37 3,168.03 3,168.03 3,168.03 3,168.03

Other, non-low incom e.........................  Male Under age 1 year 0.40 0.40 0.40 0.40 2,923.98 2,923.98 2,923.98 2,923.98
and 1-2 years 0.24 0.24 0.24 0.24 4,981.26 4,981.26 4,981.26 4,981.26
female 3-5  years 0.15 0.15 0.15 0.15 7,833.83 7,833.83 7,833.83 7,833.83
Male 6-11 years 0.15 0.15 0.15 0.15 8,111.62 8,111.62 8,111.62 8,111.62
Male 12-15 years 0.19 0.19 0.19 0.19 6,231.07 6,231.07 6,231.07 6,231.07
Male 16-19 years 0.21 0.21 0.21 0.21 5,686.54 5,686.54 5,686.54 5,686.54
Male 20-29 years 0.10 0.10 0.10 0.10 11,982.62 11,982.62 11,982.62 11,982.62
Male 30-39 years 0.11 0.11 0.11 0.11 10,921.02 10,921.02 10,921.02 10,921.02
Male 40-49 years 0.08 0.08 0.08 0.08 14,130.14 14,130.14 14,130.14 14,130.14
Male 50-59 years 0.10 0.10 0.10 0.10 11,480.78 11,480.78 11,480.78 11,480.78
Male 60-69 years 0.16 0.16 0.16 0.16 7,574.95 7,574.95 7,574.95 7,574.95
Male 70-79 years 0.25 0.25 0.25 0.25 4,642.10 4,642.10 4,642.10 4,642.10
Male 80 years and over 0.46 0.46 0.46 0.46 2,544.28 2,544.28 2,544.28 2,544.28
Female 6-11 years 0.15 0.15 0.15 0.15 7,726.62 7,726.62 7,726.62 7,726.62
Female 12-15 years 0.19 0.19 0.19 0.19 6,223.44 6,223.44 6,223.44 6,223.44
Female 16-19 years 0.19 0.19 0.19 0.19 6,162.56 6,162.56 6,162.56 6,162.56
Female 20-29 years 0.09 0.09 0.09 0.09 12,819.78 12,819.78 12,819.78 12,819.78
Female 30-39 years 0.09 0.09 0.09 0.09 12,741.09 12,741.09 12,741.09 12,741.09
Female 40-49 years 0.08 0.08 0.08 0.08 15,635.92 15,635.92 15,635.92 15,635.92
Female 50-59 years 0.09 0.09 0.09 0.09 12,973.67 12,973.67 12,973.67 12,973.67
Female 60-69 years 0.14 0.14 0.14 0.14 8,373.95 8,373.95 8,373.95 8,373.95
Female 70-79 years 0.20 0.20 0.20 0.20 5,916.60 5,916.60 5,916.60 5,916.60
Female 80 years and over 0.37 0.37 0.37 0.37 3,195.13 3,195.13 3,195.13 3,195.13

1Rates correspond to a 150% sample; sampling rates may be calculated by dividing the numerator by 1,182.
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Table III. Description of interview, examination, and laboratory subsamples in National Health and Nutrition Examination Survey, 2003-2006

Characteristic of interest Sample collected Ages included
Sample fraction 

(of the age group) Random groups included1

Composite international diagnostics (2 003-200 4)......................... Interview 20-39 years 1/2 1, 3, 5, 7, 9, 11
Hearing (2003-2004 only).................................................................. Examination 20-69 years 1/2 0, 2, 4, 6, 8, 10
Perfluorinated chemicals, nonpersistent pesticides......................... Blood 12 years and over 1/3 4, 6, 8, 9
Persistent organochlorine pesticides, dioxins, furans, PCBs . . . . Blood 12 years and over 1/3 1, 2, 5, 11
Brominated flame re tardants............................................................. Blood 12 years and over 1/3 0, 3, 7, 10
Volatile organic compounds................................................................ Tap water, blood 

Tap water
20-59 years (2003-2004)
12 years and over (2005-2006)

1/2 4, 5, 6, 7, 8, 9

Perchlorate (2005-2006 o n ly ) .......................................................... Tap water 12 years and over 1/2 0, 1, 2, 3, 10, 11
Non-persistent pesticides including organophosphate pesticide 

metabolites, io d in e ...........................................................................
Urine 6 years and over 1/3 4, 6, 8, 9

Heavy metals, speciated arsenic, mercury....................................... Urine 6 years and over 1/3 1, 2, 5, 11

1Each group is a random 1/12 sample.
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Table IV. Variables used in the formation of nonresponse adjustment cells for weighting all samples from 1999 to 2006

Order and categories of variables cross-classified to form nonresponse adjustment cells

Variables considered for nonresponse 1999-2000 2001-2002 2003-2004 2005-2006 1999-2002

Interview weights
Age in years....................................... 1: 0-5, 6-19, 20-59, 1: Under age 1, 1-5, 6-11, 1: Under age 1, 1: Under age 1, 1: Under age 1, 1-5,

60 and over 12-19, 20-59, 1-5, 6-11, 12-19, 1-5, 6-11, 6-11, 12-19,
60 and over 20-59, 60 and over 12-19, 20-59, 60 

and over
20-59, 60 and over

Race and Hispanic o rig in ................ 2: Mexican American, 2: Mexican American, 6: Mexican American, 6: Mexican American, 2: Mexican American,
black, other black, other black, white, other black, other black, other

G en der............................................... 3: Male, female 3: Male, female 4: 20-59 only 4: 20-59 only 3: Male, female
Household s iz e ................................. 4: 1-2, 3-4, 5-6, 2: 1-2, 3-4, 5-6, 2: 1-2, 3-4, 5-6, 4: 1-4, 5-6, 7

7 or more 7 or more 7 or more or more
Pregnancy sta tus.............................. 5: 15-19 only 5: 15-19 only 5: 15-19 only 5: 15-19 only
Urbanicity of study location.............. 3: Urban, suburban, rural 3: Urban, suburban, rural

Examination weights
Age in years....................................... 1: 0-5, 6-19, 1: Under age 1, 1-5, 1: Under age 1, 1: Under age 1, 1: Under age 1,

20-59, 60 and over 6-11, 12-19, 1-5, 6-11, 12-19, 1-5, 6-11, 12-19, 1-5, 6-11, 12-19,
20-59, 60 and over 20-59, 60 and over 20-59, 60 and over 20-59, 60 and over

Race and Hispanic o rig in ................ 5: Mexican American, 4: Mexican American, 5: Mexican American, 5: Mexican American, 4: Mexican American,
black, other black, other black, other black, other black, other

G en der............................................... 6: 20 and over only 6: 20 and over only 6: Under age 1, 
20 and over only

6: Under age 1, 
20 and over only

6: 20 and over only

Household s iz e ................................. 3: 1-2, 3-4, 3: 1-2, 3-4, 4: 1-2, 3-4, 5-6, 4: 1-2, 3-6, 7 or more 3: 1-2, 3-4,
5-6, 7 or more 5-6, 7 or more 7 or more 5-6, 7 or more

Pregnancy status..............................
Highest education level of the 2: Less than high school, 2: Less than high school, 3: Less than high school, 3: Less than high school, 2: Less than high schoo

household reference person or high school, high school, high school, high school, more more than high school
spouse ............................................ more than high school more than high school more than high school than high school

Self-reported health s ta tu s .............. 4: Excellent, 5: Excellent or unknown, 7: Excellent or very good, 7: 60 and over only; 5: Under age 6;
very good, good, very good, good, good or fair, Excellent or very good, Excellent or unknown,
fair, poor, unknown fair, poor poor or unknown good or fair, 

poor or unknown
very good, good, 
fair, poor 
6 and over;
Excellent, very good, 
good,fair, poor,unknown

Level of activity l im ite d ................... 7: 60 and over only; 8: 20 and over only; 8: 20 and over only; 7: 60 and over only;
yes, no, unknown yes or unknown, no yes, no or unknown yes, no, unknown

Urbanicity of study location.............. 2: Urban, suburban, rural 2: Urban, suburban, rural

Category not applicable.
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M ajo r s tra tum  D escrip tion1

□ □  1 N ortheastern  PSU s w ith less than 7.8%  o f the population in poverty

I I 2 N ortheastern  PSU s w ith m ore than 7.8%  o f the popula tion  in poverty

I I 3 N onm etropolitan M idw estern and W estern  PSUs

I I 4  M etropolitan M idw estern PSUs w ith population less than 9.8%  b lack

I I 5 M etropolitan M idw estern PSUs w ith population m ore than 9.8%  black

I I 6 N onm etropolitan S outhern PSUs

I I 7 M etropolitan Southern PSUs w ith population less than 1.4%  M exican A m erican and:
- Less than 21%  black; or,
- B etw een 21%  and 27.6%  b lack and less than 10.8%  o f the population in poverty

I I 8 M etropolitan Southern PSUs w ith population less than 1.4%  M exican A m erican and:
- M ore than 27 .6%  black; or,
- B etw een 21%  and 27.6%  b lack and m ore than 10.8%  o f the population in poverty

I I 9 M etropolitan Southern PSUs w ith population betw een 1.4%  and 3.8%  M exican Am erican

I 110 M etropolitan Southern PSUs w ith population m ore than 3.8%  M exican Am erican

I 111 M etropolitan W estern  PSU s w ith popula tion less than 14%  M exican Am erican

I 112 M etropolitan W estern  PSU s w ith popula tion m ore than 14%  M exican Am erican

□ □  PSUs se lected w ith  certa inty

'T h re s h o ld  v a lu e s  a re  a p p rox im a te .
N O T E : P S U  is  p rim a ry  sa m p lin g  un it. P S U s  se lec ted  fo r  2 0 0 7  w e re  n o t used.
S O U R C E : C D C /N C H S , 1 9 9 0  and 2 0 0 0  c e n s u s e s  (d a ta  fo r  m a jo r  s tra ta ); v a ria b le s  used inc lu d e  c e n s u s  reg ion 
(N o rth e a s t, M id w e s t, S o u th , and W e s t)  and  m e tro p o lita n  s ta tis tic a l a re a  s ta tu s .

Figure. Major strata formed for selection of the 2002-2007 PSUs
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